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RUSSELL, A. L. (Public Health Service), and WHITE, CARL L.: Dental caries 
in Maryland children after seven years of fluoridation. Public Health Reports, 


Vol. 76, December 1961, pp. 1087-1093. 


No indication of a caries inhibition 
large enough, and persistent enough, to 
affect the count of decayed, missing, or 
filled teeth in tooth types which were 
already in eruption in 1952 when fluori- 
dation began was observed 7 years later 
in a group of white children, who have 
resided since birth in Montgomery and 
Prince Georges Counties, Md. 

Caries patterns in the deciduous teeth 
of children 9 years or older and in first 
molars of those aged 13 or 14 years were 


essentially the same in 1959 as in 1952. 
However, susceptibility of second molars 
in these children has systematically been 
diminished according to the elapsed time 
since fluoridation began. Children en- 
tered the seventh year with only about 
half as many second molars decayed than 
in the first year of fluoridation, and sub- 
stantially fewer second molars became 
carious during the year. These teeth 
were in the final stages of calcification 
when fluoridation began. 


EICKHOFF, THEODORE C. (Public Health Service) , and ROBINSON, ROSLYN Q.: 
Influenza surveillance, United States, 1960. Public Health Reports, Vol. 76, 


December 1961, pp. 1099-1106. 


An influenza epidemic of unexpected 
severity occurring in the United States 
during the first 3 months of 1960 showed 
multiple origins and no definite patterns 
of geographic spread. 

Older age groups, particularly the age 
group 65 years and over, had relatively 
greater influenza morbidity when com- 
pared with their experience in the 1957- 
58 pandemic. The peak of morbidity 
was reached during the week ending Jan- 
uary 30, followed 2 weeks later by the 


peak of excess mortality due to influenza 
and pneumonia. 

The extent of excess influenza and 
pneumonia mortality, as reported from 
108 cities, closely approached that re- 
corded during the first wave of the Asian 
influenza pandemic in the fall of 1957. 

The virus strains responsible for the 
epidemic were clearly of the Az (Asian) 
subgroup, with little, if any, antigenic 
variation from strains isolated during 
the pandemic of 1957. 


WYLIE, CHARLES M. (Johns Hopkins University School of Hygiene and Public 
Health): Use of death rates in evaluating multiple screening, Baltimore, Md. 
Public Health Reports, Vol. 76, December 1961, pp. 1111-1116. 


Multiple screening has been devised to 
discover persons who need medical care 
without requiring physicians to examine 
the total population. Since groups with 
high death rates need more medical care 
than other groups, the comparison of 
death rates in persons with positive and 
with negative test results may be used 
to evaluate screening tests. 

This study gives 5-year mortality 
figures for 2,298 residents of Baltimore 
who took multiple screening tests in 1954. 
Five indices which use death rates to 
evaluate the tests are presented. Each 


index has good and bad points, and none 
is adequate to form the sole basis for 
evaluation of screening tests. 

The indices suggest that tests with 
adequate performance were the 70-mm. 
chest X-ray, the six-lead_ electro- 
cardiogram, blood pressure measurement, 
the questionnaire for symptoms of cardio- 
vascular disease, blood and urine sugar, 
and urine albumin. Tests with poor per- 
formance were the serologic test for 
syphilis, hemoglobin level, and height 
and weight. 
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Study of Medical Care in Puerto Rico 


FRANK VAN DYKE, M.S., and PRAXEDES NORAT, M.S., M.P.H. 


A STUDY of medical care in Puerto Rico 
indicates that sweeping changes for the 
better have occurred during the last 20 years. 
A rising level of the economy will make it 
possible to continue to improve health care for 
the whole population, particularly if improve- 
ments are made in organization and financing. 


Organization of the Study 


In 1956 the government of Puerto Rico asked 
the Columbia University School of Public 
Health and Administrative Medicine to study 
medical care in Puerto Rico. The legislation 
creating the study was the result of a recom- 
mendation made by the University of Puerto 
Rico School of Public Health in a report, 
“Health Survey of Seventeen Municipalities 
Served by the Bayamoén District Hospital of 
Puerto Rico,” issued in 1955. Dr. Ray E. Trus- 
sell, chairman of the Columbia school, and Dr. 
Guillermo Arbona, secretary of health of the 
Commonwealth, directed a Puerto Rican study 
team. Columbia University consultants, in ad- 
dition to van Dyke, were Harold Baumgarten, 
assistant professor of administrative medicine, 
Dr. Jack Elinson, associate professor of admin- 
istrative medicine, and Dr. George Rosen, pro- 
fessor of health education. 

The university and the department of health, 
working together on a contract basis, organized 
a Puerto Rican research group consisting of 





Mr. van Dyke is associate professor of administra- 
tive medicine, Columbia University School of Pub- 
lic Health and Administrative Medicine. Mr. 
Norat, assistant secretary of health of the Common- 
wealth of Puerto Rico, was full-time coordinator of 
the medical care study. 
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a public health physician, social scientist, hos- 
pital administrator, and a coordinator of 
studies trained in administrative medicine. 
Other Puerto Rican personnel who helped with 
the studies full time or part time included 
statisticians, accountants, nurses, social work- 
ers, an engineer, a medical records librarian, 
and interviewers. A special group of five 
physicians, all certified specialisis, appraised 
the quality of medical care in a sample of 
facilities. 

The Legislature authorized the appointment 
of an advisory committee of Puerto Ricans rep- 
resenting major health professions, civic 
groups, labor, industry, education, government, 
church, press, and consumer groups. The com- 
mittee’s functions were to review findings of 
the studies, to suggest recommendations, and 
to react to final recommendations. The ad- 
visory committee held 15 meetings. Its five 
subcommittees considered separately the reports 
on quality of care, personnel, facilities, organ- 
ization and administration, and financing. The 
reports were then presented to the full advisory 
committee. Many useful conclusions and rec- 
ommendations were developed by this proce- 
dure. The series of studies which comprise the 
full report will be published in 1961 (7). A 
summary is available in Spanish and may be 
obtained from the Puerto Rico Department 
of Health. 


Health and Economic Background 


Malaria has been eradicated in Puerto Rico 
and tuberculosis and infant mortality death 
rates reduced. Life expectancy has increased 
to 70.6 years. Safe water supplies have been 
developed islandwide. Thirty-four health 
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centers have been built and 1,590 district hospi- 
tal beds provided. An accredited medical 
school has been established, a new dental school 
opened, and a Puerto Rican medical center has 
been planned and partially constructed. New 
patterns of health service administration are 
being demonstrated through regionalization. 

A rise of 183.6 percent in the gross national 
product occurred from 1940 to 1960. When 
corrected for population change, the per capita 
GNP, measuring the output available for all 
uses per member of the population, has risen 
163.9 percent Since 1940. If capital replace- 
ment items, taxes, and undistributed profits are 
substracted from the GNP, the remainder is the 
ammount available for expenditure, including 
expenditure for consumer items and for new 
capital formation. When corrected for price 
changes, the GNP shows a rise of 88 percent 
since 1947, from $558 million in 1947 to $1,047 
million in 1947 dollars in 1960. The value of 
agricultural products has risen 177 percent 
since 1940 (percentage uncorrected for price 
changes). 

Employment statistics show a shift of the 
labor force from agriculture to industry and 
trade. Agricultura] employment has declined 
46 percent since 1940, while employment in 
manufacturing and trade has increased 63 per- 
cent. Total employment, although it has 
fluctuated, was virtually unchanged by 1960 
compared with 1940. Production gains were 
reaped via a shift of the labor force to areas 
of greater productivity rather than an expan- 
sion of the labor force. The migration to the 
mainland by a part of the work force has re- 
sulted in a relatively stable number of workers. 
Unemployment remains a significant problem. 

These accomplishments, aside from a high 
rate of unemployment, must be viewed against 
the position in which the Commonwealth finds 
itself. Puerto Rico is a small island with one 
of the highest densities of population per 
square mile in the world. Natural resources are 
meager. Up to about 20 years ago Puerto Rico 
was a poverty stricken land with a one-crop 
economy. Tropical diseases, as well as tubercu- 
losis, affected a large part of the population. 
An economic and cultural renaissance began 
Turing the administration of Governor Rexford 
Tugwell and has continued at an accelerated 
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Table 1. Expenditures for medical care in 
Puerto Rico, fiscal year 1957-58 


PuBLIic EXPENDITURES FOR MEDICAL CARE 








Medical and hospital care___.__._______- $36, 390, 355 
eee on 19, 329, 740 
Department of health*_-___________ 10, 538, 069 
GE eee 5, 027, 999 
State insurance fund___..__._-_____ 2, 978, 459 
Workmen’s compensation medical 
| EEA ae eae 785, 213 
Municipal government ?7_______________ 7, 754, 929 
Federal Government___.___._.._--___- 9, 305, 686 
Defense Department____________-___ 2, 209, 968 
pene Srerveee. ..k. 167, 512 
Veterans Administration.__._._.____ 6, 701, 049 
Public Health Service__.__..________- 68, 970 
Division of Vocational Rehabilitation_ 158, 187 
Education, planning, and research *______ 2, 533, 244 
Department of health.............._- 1, 231, 884 
peeen 2 Seance 1, 281, 086 
SES eee a 20, 274 
. Other public health activities_._...._.___ 3, 900, 792 
Department of health._.............. 3, 512, 242 
School health program, department of 
TES ERE SS eee eee cera 181, 640 
Federal Government ‘*________________ 206, 910 
Medical facilities construction__.________ 1, 726, 018 
SO EEE 2 a see 561, 702 
Pegeral expencitures........._.._....._. 1, 084, 316 
Municipal expenditures____________-_~ 80, 000 
Total public expenditures______-- $44, 550, 409 
PRIVATE EXPENDITURES FOR MEDICAL CARE 
Hospital services (direct payments)_--. 5,542,000 
Physicians’ services (direct payments). 9, 769, 000 
Prepaid medical and hospital services___ 5,471, 654 
ee a 4, 503, 107 
Expenses for prepayment______-__--_-_ 968, 547 
NN a is gc nineteen 32, 799, 000 
OLE ey iN DE 3, 000, 024 
a as ae ek hg cach 5, 982, 000 
Other professional services_______----~- 2, 889, 000 
Expenditures by industry not reported 
I 350, 946 
Industrial inplant services_____-__---- 218, 940 
Payments to physicians_._.___.____-_-~- 109, 470 
a as earch 22, 536 
Expenditures by labor unions not re 
ported elsewhere *___....._______- Lo 425, 647 
Industry contributions to labor union 
funds not reported elsewhere_____~_- 398, 324 
Bae a eh: oe 27, 32e 
cS REESE Sree Cre ae s 787, 394 
Total private expenditures________ 67, 016, 665 
is” | SERE REe e oeaeneee er 111, 567, 074 


*Includes $1,150,323 of Federal grants-in-aid, 
$198,015 for maternal and child health and part of 
the expenditures for the school health program, and 
$26,430 paid by department of health for employees’ 
Blue Cross prepayment plan. 

*Includes $5,171 paid by municipal governments 
for employees’ Blue Cross prepayment plan. 

* Limited to agencies mentioned above. 

* Estimated. 

* Total expenditure for medical care by industry was 
$2,189,399. This sum is distributed among various 
items listed under Private Expenditures for Medical 
Care. 

*The total contribution of industry to union funds 
was $940,799. The amount of $542,475 is included in 
expenses for prepayment. 
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pace under the direction of Governor Luis 
Munoz Marin. 


Expenditures for Medical Care 


The data in tables 1 and 2 were gathered 
from two major sources, analysis of government 
expenditures and family household survey 
data. Some statistics from official records are 
precise, some represent allocation within a total 
expenditure and involve an element of judg- 
ment, and some are estimates based on reports 
taken from the family household survey of out- 
of-pocket expenditures for medical care. These 
estimates are least reliable, yet they fill in a 
picture which would otherwise be incomplete. 

An estimated $111,567,074 was spent in 
Puerto Rico in 1957-58 for medical care of all 
types, including construction and medical ed- 
ucation (table 1). Of this amount, $44,550,409 
was spent by units of government including the 
Federal Government, and $67,016,665 was spent 
from private resources. Thus 60 percent of 
estimated total expenditures were private and 
40 percent public. However, the family survey 


Table 2. 


data indicate that more than 60 percent of the 
population of the island use government facil- 
ities for all or part of their medical care. 
Further, almost half of the estimated personal 
expenditures was for drugs and medicines 
($32,799,000). If private expenditures for 
medicines are removed from the total expendi- 
tures, various units of government paid 57 per- 
cent of all money spent for health care in 
Puerto Rico. 

Also, government bears almost the entire cost 
of education and research, community health 
services, and care of patients with mental ill- 
ness or tuberculosis. Voluntary participation 
in such responsibilities while important does 
not:.represent the investment of much money. 

Table 2 compares estimated private expendi- 
tures for medical care and voluntary health 
insurance in Puerto Rico with expenditures for 
these pzrposes in the United States. While the 
percentage of disposable personal income allo- 
sated to health expenditures is somewhat higher 
in Puerto Rico than in the United States, in- 


Private expenditures for medical care and voluntary health insurance: amount, percent- 


age distribution, and percent of disposable personal income, by type of expenditure, Puerto 








Amount (millions) 


Puerto 
Rico 
Grand total_____- $65. 5 
All direct payments___- 60. 0 | 
Insurance benefits 4.5 | 
Expenses for prepayment 1.0 
Hospital and medical expenses - : 20. 8 
Direct payments_ ___-__- scaul 15. 3 
Insurance benefits _ - 4.5 | 
Expenses for prepayment 1.0 | 
Medicines and appliances_- 35. 8 
Medicines - - 32. 8 
Appliances - _ - - 3. 0 
Dentists’ services___- : 6. 0 
Other professional services__- ; 2. 9 | 














| Percentage | Percentage of dispos- 
distribution | able personal income 
(ee Oe Cee oy" 
United | Puerto United Puerto | United 
States | Rico | States | Rico | States 
GORD COD lgmmeae I: Mamas: nis os 
$16, 397 | 100. 0 | 100. 0 | 6. 1 | 5. 2 
11, 900 | 91. 6 | 72. 6 | 5. 6 | 3.8 
3, 877 | 6.9 | 23. 6 | .4 12 
620 | 1.5 3. 8 | ee 2 
9, 392 31.7 57. 3 | 1.9 3. 6 
4, 895 | 23. 3 29. 9 1. 4 1. 6 
3, 877 | 6.9 23. 6 | <= 1.2 
620 | 1.5 | 3. 8 | i 3 
4, 362 | 54. 7 26. 6 | 3.3 1.4 
(3) | 50. 1 | (4) 3.0 () 
Q) | 46| () 7 (2) 
1, 674 | 9. 2 | 10. 2 | 6 | 5 
2 969 | 4. 4 | 5. 9 3 | 3 











1 Detailed allocation not available. 
2 Includes nursing homes. 


SourcEs: Statistics for the United States are from Agnes W. Brewster: Voluntary health insurance and medical 


care expenditures, 1948-58, Social Security Bulletin 22: 4, table 1, December 1959. 


Statistics for Puerto Rico are 


based upon those in table 1, adjusted to compare with the Federal method of estimating private expenditures for 


medical care. 
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surance benefits are considerably lower in 
Puerto Rico. 

The most striking difference between Puerto 
Rico and the United States in the percentage 
distribution of private expenditures is for drugs 
and appliances. In Puerto Rico, 54.7 percent 
of all estimated private expenditures was for 
such purposes in 1958 compared with 26.6 per- 
cent in the United States. This disparity is so 
great that the statistics were compared with 
estimates of the Puerto Rico Planning Board 
and with countries other than the United States. 
There is a tendency to spend a higher per- 
centage for drugs and medicines of all funds 
spent on health in countries with relatively low 
per capita income than in countries with higher 
per capita income. , The reason for this is the 
relative lack of medical care personnel and 
facilities in less developed areas as well as an 
inability on the part of many to pay for medical 
care. 

It is believed that, within the percentage of 
error expected in family survey statistics, the 
totals in table 2 are reasonably correct in their 
relation to each other. 


Household Survey 


One of the sources of data for the study was 
a household survey. Its purposes were to de- 
termine the patterns of utilization of private 
and public medical services and the quantita- 
tive and qualitative aspects of such care, to 
learn what Puerto Ricans are paying directly 
for medical care by type of service or facility 
used, and to ascertain certain opinions and at- 
titudes of the interviewed families about their 
medical care. A sample of families were inter- 
viewed to fill in a questionnaire designed to 
bring out the pertinent data. The survey 
sample was drawn from the panel of approxi- 
mately 13,000 households used by the depart- 
ment of labor for its quarterly survey. Inter- 
views were conducted with 2,951 families, with 
14,651 members, who were fairly evenly dis- 
tributed between urban areas (52.5 percent), 
and rural areas (47.5 percent). 

When families were asked about important 
items in the cost of living, the cost of medical 
care was the second most frequent complaint. 
Food prices ranked first among the families 
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interviewed. Thirteen percent of the families 
had borrowed money to meet the costs of med- 
ical care, and the majority of the borrowers 
belonged to the lowest socioeconomic group. 
In addition, 12 percent of the saniple families 
reported that some family member had lost in- 
come from regular work because of illness. 
The average out-of-pocket expenditure for 
health care per family was $141 for a 12-month 
period. 


Organization of Medical Care 


Several systems for the provision of medical 
care are working side by side. The Common- 
wealth Department of Health, the municipal 
governments, and the State insurance fund all 
operate medical and hospital care programs. 
The Federal Government has its own systems 
locally for veterans, members of the Armed 
Forces, and military dependents, and since July 
1, 1960, participates in the cost of health in- 
surance for Federal employees. The Federal 
Government assists in the financing of the Com- 
monwealth medical care program with grants- 
in-aid for various purposes. 

As in many parts of the world, the govern- 
ment in Puerto Rico has always had the re- 
sponsibility of providing most of the popula- 
tion with whatever medical care they received. 
In Puerto Rico this was, and to an extent still 
is, a function of municipal government. Dur- 
ing the last two decades, however, the Com- 
monwealth government with the aid of Federal 
funds as well as cooperative efforts with the 
municipalities has constructed a series of health 
facilities which with few exceptions are the best 
on the island. These facilities are part of an 
organized plan for the medical care of more 
than two-thirds of the population. 

The pattern of medical care predominant in 
Puerto Rico has been shaped by the need to 
provide medical care for people unable to pay 
for it. Itis improbable that medical care would 
have reached very many people if the municipal 
and Commonwealth governments had not pro- 
vided service. The dominance of public med- 
ical care is demonstrated by the fact that 63 
percent of all hospitals, both general and 
special, are governmental, and that they have 
69 percent of all the hospital beds. These 
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facilities were responsible for 63 percent of all 
admissions and 72 percent of all patient-days 
of care in 1957-58. In addition, both municipal 
and Commonwealth governments contracted 
for inpatient care in private hospitals, and 
when these patient-days of care are added to 
those provided in government-operated facili- 
ties, 89.5 percent of all inpatient-days of care 
were government supported. When only in- 
patient-days of care in general hospitals are 
considered, 81.4 percent were financed by gov- 
ernment at some level. 

Historically, the organization of health serv- 
ices in Puerto Rico begins with the incorpora- 
tion of municipalities during the Spanish 
regime. Until recently there was justification 
for independent health services in each com- 
munity because of the difficulties of transporta- 
tion and communication between municipali- 
ties. The simplicity of health care organization 
was due in part also to the limited scientific 
knowledge of the era. As the municipalities 
grew, municipal hospitals were established. 
Gradually most of the municipalities in Puerto 
Rico built a hospital varying from a large to 
a very small facility. 

At present, several municipalities spend more 
than 50 percent of their total budget for 
medical care. The average for all municipal- 
ities is 82 percent. This shows the great interest 
of mayors and other municipal authorities in 
providing medical and hospital services for the 
population they represent. But in spite of this 
good will, many deficiencies exist. Modern 
medical care is expensive and requires well- 
maintained facilities and equipment and well- 
trained personnel working under good organi- 
zational circumstances. This is impossible 
without adequate funds. 

About one-third of the people receive some 
or all of their care through proprietary hos- 
pitals, private nonprofit hospitals, private dis- 
pensaries, and physicians’ offices. With few 
exceptions, industry and labor do not operate 
their own medical care facilities but use their 


funds to contract for the services of private 


hospitals and physicians directly or through 
prepayment. 

Prepayment systems have developed slowly 
and do not play a significant role in Puerto 
Rico. For fiscal year 1957-58 it is estimated 
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that 12 percent of the people in Puerto Rico 
had some type of health insurance. Analysis 
of the coverage provided by many carriers 
reveals that it is quite inadequate. Other con- 
tracts which have very comprehensive provi- 
sions cannot possibly deliver what they have 
promised because the services promised cannot 
be provided for the amount of money collected. 
A review of the detailed information in the 
study makes it evident that the rank and file of 
Puerto Ricans cannot afford to purchase volun- 
tary health insurance which will give them 
comprehensive coverage. This observation is 
based in part on the estimated per capita in- 
come of $565 for 1960 as published by the 
Puerto Rico Planning Board. 


Conclusions and Recommendations 


The conclusions and recommendations of the 
report fall into two broad categories. The first 
is that much needs to be done to reorganize ex- 
isting patterns of medical care and ways of 
providing medical care in Puerto Rico. The 
specifics of this general point are described in 
detail in the report. It is believed that steps 
can be taken within current expenditures which 
would improve the quality of medical care to 
the whole population. 

The second category of recommendations has 
to do with financing. It is apparent that a 
reasonably good level of medical care cannot 
be provided to everyone in Puerto Rico within 
current expenditures, even though those ex- 
penditures in the aggregate amount to some- 
what more of the gross national product of 
Puerto Rico than do similar expenditures in the 
United States. 

The reason for this needs to be understood. 
Modern medical care is expensive wherever it 
is provided because of the complicated array of 
technical equipment, supplies, and personnel 
required. This does not mean that a high level 
of medical care throughout the world needs to 
be as expensive on a dollar basis as it is in the 
United States. As a percentage of the gross 
national product, however, it may be necessary 
to allocate a larger percentage of the GNP than 
is spent in the United States in order to pro- 
duce a similar level of service. 

In this respect Puerto Rico is in a peculiar 
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position. As a part of the economy of the 
United States, the island reaps certain economic 
benefits. But if medical care is viewed as an 
isolated phenomenon, there is one disadvantage 
to Puerto Rico as a part of the U.S. medical 
economy. Salary and wage scales for technical 
medica] care personnel are relatively high in 
the United States, and there are also shortages 
of highly trained personnel for medica] care. 
In consequence, in order to retain such person- 
nel, Puerto Rico, with a general wage level 
about one-quarter that of the United States, 
must pay what are for the island relatively high 
salaries and wages to medical care personnel if 
reasonably good medical care is to be provided. 
In brief, what Puerto Rico must do is pay tech- 
nical medical care personnel at a rate which 
will discourage migration to the mainland, 
The report contains detailed estimates of the 
funds required to raise the quantity and quality 
of medical care in Puerto Rico for the whole 
population. The staff suggested several alter- 
nate plans for organization and financing of 
medical care. It was recommended that tradi- 
tional public health services should continue to 
be financed as they currently are from general 
tax revenue, grants-in-aid, and other usual 
sources. Government responsibilities for edu- 
cation, research, care of those with tuberculosis 
or mental illness, public health dentistry, and 





construction of facilities should be financed 
from the same sources. The remaining serv- 
ices of a medical and hospital care nature which 
the staff termed “personal health services” 
could be financed through a health insurance 
fund. Money for this fund could be obtained 
from one or all of the following sources: 
(a) general or special taxes, (6) payroll taxes 
on the employer or employees or both, (c) pre- 
payment premiums collected at the place of 
employment or through the employer. 

One of the results of rapid economic growth 
in Puerto Rico is that the accomplishment of 
certain social goals can be attained without 
radical shifts in the percentage of funds al- 
located for a particular purpose. No sacrifice 
of other social objectives is required to improve 
medical care. Thus, if the percentage of Com- 
monwealth income now spent for all medical 
care can be increased slightly, if the amounts so 
allocated maintain pace each year with other 
parts of the economy, and if the various recom- 
mendations for economical management and 
financing are implemented, improved health 
care for the entire population can be attained. 


REFERENCE 
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Community Health Administration 


“Administration of Community Health Services,” a 560-page train- 
ing handbook for city and county managers and their principal 
administrative aides is the latest volume in the Municipal Management 
Series published by the International City Managers’ Association. 
This edition, prepared under the direction of the American Public 
Health Association’s Committee on Public Health Administration, 
discusses community health in terms of metropolitan planning, pro- 
gram evaluation, fiscal and reporting techniques, and coordination 
of public and voluntary health activities. Medical care, chronic dis- 
ease, hospital administration, menta] health, and health services in 
disasters are among the topics included. Earlier editions in the series 
contain texts on planning, finance, personnel, public works, and other 


aspects of local administration. 
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Changes in Physician-Population Ratios 
Among the States 


ISIDORE ALTMAN, Ph.D 


ECENTLY I had occasion to use the sta- 

tistics published by the Public Health 
Service in its Health Manpower Source Book 
series, In the course of examining these data I 
gained the impression that over the past 20 
years or so changes among the several States in 
relative supply of physicians followed some 
fairly definite geographic patterns. The find- 
ings on more intensive investigation are the sub- 
ject of this note. 

The data to be covered in this analysis are 
taken from the 1st and 10th sections of the 
Health Manpower Source Book (/,2). The 
Public Health Service obtained the initial infor- 
mation about each physician in the country 
from pertinent editions of the American Med- 
ical Directory and, for 1959, from punchceards 
supplied by the American Medical Association. 

This presentation is based on all physicians in 
the United States classified in the Health Man- 
power Source Book as “active non-Federal,” 
exclusive of those in Alaska, Hawaii, and the 
District of Columbia. “Active” refers to physi- 
cians engaged in some kind of medical practice, 
including hospital service, teaching, and ad- 
ministration. Physicians classified as Federal 
employees include medical officers on active 
duty with the Army, Navy, Air Force, Public 
Health Service, and Veterans Administration ; 
these physicians are excluded from the study. 

The trends to be examined are those between 
1940 and 1959. Since some interesting shifts 
occurred in the fifties as compared with those 





Dr. Altman is professor of medical care statistics, 
Graduate School of Public Health, University of 
Pittsburgh. 
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in the forties, the data for these two decades 
will be examined separately. Statistics for 
1940 are used instead of those for 1939 because 
the information in the closest American Medical 
Directory applies to that year. 


Patterns of Change 


The general nature of the gains and losses of 
physicians is shown in the map. The States 
are divided into four groups: (a) States with 
a relative gain in physicians in both decades; 
(6) States with a gain in physicians in the 
second decade but a loss in the first; (¢) States 
which lost physicians in the second decade but 
gained them in the first; (d) States which lost 
physicians in both decades. The groupings, 
together with the percentage of gain or loss 
within each decade, are shown in tables 1-4. 

Among the patterns to be discerned in the 
array of the States as listed in tables 1-4 are 
these : 

¢ The group of 12 States with gains in both 
decades (table 1) contains a very noticeable 
cluster of 6 southern States—Alabama, Georgia, 
Louisiana, Mississippi, North Carolina, and 
South Carolina. This group also contains three 
contiguous New England States—Connecticut, 
Massachusetts, and Vermont. 

¢ In the group of nine States which gained 
physicians between 1940 and 1949 and then lost 
physicians between 1950 and 1959 are three 
Mountain States—Arizona, Colorado, and Mon- 
tana (table 2). South Dakota and Minnesota, 
two neighboring States, are also in this group. 

¢ Perhaps the most significant finding is the 
large loss in relative supply of physicians that 
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has taken place in the north central States 
(table 3). The 19 States which lost in 
physician-population ratio in both decades make 
up the largest of the four groups, and 9 of 
these—Illinois, Indiana, Iowa, Kansas, Michi- 
gan, Missouri, Nebraska, Ohio, and Wisconsin— 
are in the north central region. Kentucky, 
West Virginia, and Pennsylvania, whose mining 
areas have been hard hit by unemployment and 
economic recession, are also in this group. 

¢ States with a loss in relative number of 
physicians between 1940 and 1949 and a gain 
between 1950 and 1959 include all three States 
on the west coast—California, Oregon, and 
Washington (table 4). Arkansas, Florida, 
Tennessee, and Virginia, after losing physicians 
in 1940-49, joined the other southern States in 
gaining physicians in 1950-59. North Dakota 
is also included in this group. 

As might be expected, the magnitude of the 
changes varied considerably. However, when 
States in the same region showed an increase or 
a decrease in relative supply of physicians, the 


Changes in physician-population 





percentages of change tended to be of fairly 
similar magnitude. Thus, Alabama, Georgia, 
Mississippi, and South Carolina made gains of 
3.0, 1.2, 1.6, and 3.0 percent, respectively, 
between 1940 and 1949 and gains of 8.8, 7.1, 12.5, 
and 5.8 percent between 1950 and 1959. The 
gain was over twice as great in the second 
decade as in the first. 

A number of States had gains or losses of less 
than 5.0 percent in both decades; that is, they 
just about held their own. This list consists of 
Massachusetts and Vermont, with small gains 
in each decade; New York and Oklahoma, with 
a small gain in the first decade and a loss in the 
second; Kansas, Pennsylvania, Rhode Island, 
Texas, and Wyoming, with small losses in both 
decades; and North Dakota, with a small loss 
and then a small gain. 

The reader may wish to know whether the 
direction and size of change in physician- 
population ratio bore some relationship to the 
size of the relative supply of physicians. Was 
it the comparatively well-supplied States which 
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gained additional physicians or was it the 
States which were behind the others? The data 
are shown in the last two columns of tables 1-4. 
Comparison of the two groups of States which 
either gained or lost physicians in both decades 
indicates that the gains have been registered by 
the “have nots,” that is, the States which have 
made the most substantial gains are low in ratio 
of physicians to population compared with those 
States which are losing in relative supply of 
physicians. In large measure, this simply says 
that the States in the south are increasing their 
supply of physicians while the north central 


Table 1. States which gained in physician- 
population ratio in the decades 1940-49 and 
1950-59 











| Physicians per Percent gain 
100,000 civilians 
State Pe es ‘ 
| | 
| 
1940 | 1949 | 1959 |1940-49|1950-59 
CP e > eee ER EY CRS) “eee Hea ae 
AjJabama......... 66 68 74 3. 0 8.8 
Connecticut___..-_| 139 | 152 | 162 9. 4 6. 6 
Geomis........- 83 84 90 is 4.3 
a See Mee rif 83 6.9 7.8 
Louisiana__._.---- 97 | 104 | 108 3. 8 
Massachusetts_..-} 168 | 170 | 174 ay 2. 4 
Mississippi--_-- - - - 63 64 72 1. 6 12. 5 
New Mexico__.__-| 66 73 75 10. 6 a7 
North Carolina_.._| 72 80 90 it, 3 12.5 
South Carolina__ 67 69 rf 3. 0 5. 8 
JY) ome ne ones 96 | 116 | 119 20.8 2. 6 
Vermont.....<c.<<< 134 | 140 | 141 ts Yj 




















Table 2. States which gained in physician- 
population ratio in 1940—49 but lost in 1950- 
59 





Physicians per 
100,000 civilians | Percent} Percent 
State See loss 
11940—49/ 1950-59 
1940 | 1949 | 1959 





Avisone.. =... <.- 92 97 88 5. 4 9. 3 
Colorado.___.----| 152 | 158 | 145 3.9 8. 2 
Delaware... ......-. 119 | 126 | 112 5. 9 ni: 3 
Minnesota-_------- 118 | 132 | 126 11.9 4.5 
Montana. .....-.- 86 94 88 9. 3 6. 4 
New Hampshire_-__| 120 | 126 | 123 5. 0 2. 4 
New York........- 191 196 | 187 2. 6 4.6 
Oklahoma !___-_- 93 94 94 La .8 

7 2.8 6.9 














South Dakota__-_-- | 71 73 68 





1 Ratios recomputed to one decimal place to determine 
whether there was loss or gain. 
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Table 3. States which lost in  physician- 
population ratio in the decades 1940—49 and 
1950-59 











Physicians per Percent loss 
100,000 civilians 
State 

1940 | 1949 | 1959 |1940-49) 1950-59 
THiinois....-......| 146.1) 1467°119 3. 4 15. 0 
Indiana...........| 113-4 106 93 8. 9 9. 7 
LOWS... 5.2...) FI ae 93 8.7 11. 4 
een ae eee ie 105 | 103 | 102 1.9 1.0 
Kentucky - - - - _--- 90 84 82 6.7 2.4 
Maine !___.___._-| 105 96 96 8. 6 .9 
Maryland....__--| 145 | 136 | 128 6. 2 5.9 
Michigan____..-_--| 114 | 106 | 104 7.0 1.9 
Missouri._........| 130 | 120 1. 110 7.7 8.3 
Nebraska__- _..-| 116 | 114 | 102 i Kay j 10. 5 
Nevada. .........} 1934 120 97 10. 11.8 
New Jersey_._----| 132 | 128 | 117 3. 8. 6 
J a socnt tae 1) Seb Ie 8. 7 3.4 
Pennsylvania - - - -- 129 | 128 | 127 ; .8 
Rhode Island !____} 124 | 118 | 118 4.8 2 
fi ee oe 95 95 4.0 3 
West Virginia__--__- 91 84 80 ry f 4.8 
Wisconsin. --.-_..-- 105 | 104 98 1.0 5. 8 
Wyoming....=..-.| 86 83 81 2. 4 2. 4 























1 Ratios reeomputed to one decimal place to determine 
whether there was loss or gain. 


States and some of the northeastern States are 
confronted by decreases. 

How the four geographic regions of this 
country have fared over the last 20 years with 
respect to supply of physicians can be seen in 
table 5. The south, it would appear, is catch- 
ing up with the north central States, and the 
west with the northeastern States. 


Changes in Number 


The ratio of physicians to population is 
essentially a fraction consisting of a numerator, 
the number of physicians, and a denominator, 
the population. An increase in a rate, such as 
the ratio of physicians to population, can result 
from an increase in the numerator or from a 
decrease in the denominator, or both, or from a 
more rapid increase in the numerator than in 
the denominator. A decrease in a rate can 
occur in an analogous fashion. Since the pop- 
ulation of the United States has increased by 
almost 50 million people since 1940 and the 
number of active non-Federal physicians by 
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almost 50,000, it is hardly likely that many 
States would have lost an absolute number of 
residents or physicians. The change in ratio 
of physicians to population therefore depends 
in most instances on where the greater gain lay, 
in physicians or in population. 

In the southern States the gain in physicians 
since 1940 has far exceeded the gain in popu- 
lation. Among the reasons, no doubt, is the 
industrial rise which has taken place in the 
south in recent years. North Carolina, which is 
generally credited with having made the great- 
est strides in this direction, showed the greatest 
gain in number of physicians. Connecticut, 
Massachusetts, and Vermont also made greater 
gains in number of physicians than in popula- 
tion, but the relative gains in Massachusetts and 
Vermont were small. In Connecticut, where 
the gain was more substantial, the increasing 
suburban character of the State may be one of 


Table 4. States which lost in  physician- 
population ratio in the decade 1940—49 but 
gained in 1950-59 


| 





Physicians per 
100,000 civilians | Percent) Percent 














State loss gain 
1940-49) 1950-59 
1940 | 1949 | 1959 
| | 

Arkansas - Pe ee 82 88 2. 4 | 7.3 
California ..| 143 | 142 | 152 ze | 7.0 
Florida_. - - - - _.| 94 91 | 100 3. 2 9. 9 
North Paiota!__.| 76 75 75 ee me | 
Oregon.._- ‘| 119} 109/120/ 84 | 10. 1 
Tennessee ae eh 90 99 2.2 10. 0 
Virginia..........| 98 91 96 3:2 5. 5 
Washington___-_-_- 109 | 106 | 117 2.8 10. 4 

















1 Ratios recomputed to one decimal place to determine 
whether there was loss or gain. 


Table 5. Number of physicians per 100,000 
civilian population, by geographic region, 
United States, 1940, 1949, and 1959 











Year 
Geographic region 
| 
1940 | 1949 1959 

| 
a ae 157 | 159 154 
North central. _._.____-_- 122 116 107 
ie is 91 92 96 
ae ein oes 125 126 134 
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Table 6. Percentage increase in number of 
physicians and in population, west coast 
States, 1940-49 and 1950-59 























1940-49 1950-59 
State 
Physi- Popu- | Physi- Popu- 
cians lation cians lation 
California__- -_-- 47. 6 49. 1 48.9 38. 4 
fC ae 24. 2 35. 5 30. 3 18. 1 
Washington..--| 30.9 34. 1 31. 6 19. 5 





the major reasons for its attractiveness to 
new physicians; the number of physicians per 
100,000 population was 139 in 1940 and 162 in 
1959. 

Arizona more than doubled its number of 
physicians in the last two decades, yet it lost 
in relative supply. To a lesser extent, similar 
phenomena, that is, large gains in number of 
physicians, occurred in Colorado and Montana. 
The inference would seem to be that so rapid 
has the rise in population been that the supply 
of physicians has simply not been able to keep 
up with the inflow of new residents. 

The three west coast States, constituting a 
rapidly growing area, lost in relative number 
of physicians in 1940-49 and gained in 1950- 
59. It may be worth looking at each decade 
separately for the comparison between in- 
creases in actual numbers of physicians and 
in population (table 6). 

Population increased more rapidly than 
physicians in the forties and less rapidly in the 
fifties. This raises an interesting question: 
Which arrives first in an area, the doctor or the 
patient? As these data indicate, World War 
II and subsequent developments brought about 
tremendous migration to the west coast. While 
the rate of population growth slowed down in 
the second decade of our study compared with 
growth in the first decade, growth in number of 
physicians increased. The demand for services 
is created first, and then the services follow. 
The situation in Florida, not unexpectedly, was 
similar to that in California, with a loss in 
ratio of physicians to population in the first of 
the two decades and a gain in the second. 

In six of the nine north central States, all of 
which experienced a relative loss of physicians, 
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gain in actual number of physicians lagged be- 
hind growth in population. Three States which 
actually lost in net number of physicians—lowa, 
Missouri, and Nebraska—are neighbors, located 
in the geographic center of the country. While 
the north central region still has a higher ratio 
of physicians to population than the south, it 
has fallen below the west in this respect in the 
last 20 years and may ultimately fall below the 
south. The need for increasing the output of 
physicians who will remain in the area in which 


they graduate may be greater in the north cen- 
tral region than anywhere else in the country. 
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PHS Personnel Announcements 


Mark D. Hollis, Assistant Surgeon General and 
chief engineer of the Public Health Service since 1948, 
retired from the Service to become chief engineer of 
the World Health Organization on November 15, 1961. 
Mr. Hollis was a Commissioned Corps officer for 30 
years, 25 of them on active duty. 

During World War II, he served as executive officer 
and later director of the Service’s malaria, typhus, 
and dengue fever control operations. He was chief 
of the Communicable Disease Center in Atlanta, Ga., 
during 1945-46. 

Since 1950, Mr. Hollis has devoted his major atten- 
tion to environmental health problems, particularly the 
effects of population growth and technological change 
on environmental health. He is chairman of the board 
of consultants of the National Sanitation Foundation 
and a U.S. commissioner on the Potomac River Inter- 
state Water Commission. 

Mr. Hollis has been awarded the Distinguished 
Service Medal of the Public Health Service Commis- 
sioned Corps. 

Dr. John W. Knutson, chief dental officer of the 
Public Health Service since 1952, retired from active 
duty on October 1, 1961. He has been appointed by 
the University of California at Los Angeles as pro- 
fessor of preventive dentistry in the School of Den- 
tistry and professor of public health in the School of 
Public Health. 

Dr. Knutson served in the Public Health Service for 
30 years. One of his major contributions was his 
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work in the development of an epidemiologic index 
that made possible more accurate measurements 
of extent of dental caries in population groups. An- 
other major achievement was his study during the 
1940’s of topical application of fluorides for the pre- 
vention of caries. 

In 1955, he served as the first dental health officer 
of the World Health Organization and participated 
in the planning of WHO’s worldwide dental health 
program. He was president of the American Public 
Health Association in 1956. 

In recognition of his many contributions, Dr. Knut- 
son was awarded the Distinguished Service Medal of 
the Public Health Service Commissioned Corps in 1961. 

Dr. Knutson has been a member of the board of 
editors of Public Health Reports. 

Dr. Wilson T. Sowder assumed his duties as chief 
of the new Office on Aging of the Public Health 
Service on October 16, 1961. He has been State health 
officer for Florida since 1945 and has won national 
recognition for his programs for the aged in that 
State. 

Dr. Sowder has been in the Commissioned Corps of 
the Public Health Service since 1934. He has been 
president of the State and Territorial Health Officers 
Association and of the American Association of Public 
Health Physicians, a member of the executive board of 
the American Public Health Association, and chairman 
of the preventive medicine section, American Medical 
Association. He has also served on the board of 
editors of Public Health Reports, 
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PRELIMINARY OBSERVATIONS ON RECENT MORTALITY TREND 


Iwao M. Moriyama, Ph.D. 


AFTER a period of rapidly declining mor- 
tality, the crude death rate for the United 
States appears to have leveled off, starting 
about 1954. In the 50-year period 1900-1949 
the crude death rate decreased by more than 
40 percent. The rate of decline has not been 
uniform; between 1900 and 1917 the rate of 
change was almost three times greater than in 
the period 1921-37. Starting in 1938 there was 
an acceleration in the decline of mortality; 
from 1938 to 1950 the crude death rate dropped 
almost twice as fast as during the preceding 
period. Since 1954 the movement of the crude 
death rate has not been appreciably downward, 
and there is even a hint of a slight upturn 
(fig. 1). 

Age-adjusted death rates which take into 
account the changing age composition of the 
population do not eliminate the divergence of 
the crude death rate from its previous trend 
line. If anything, the change in trend is ac- 
centuated by the age-adjusted rates because the 
rate of decline prior to the leveling off of mor- 
tality is somewhat greater for the age-adjusted 
rates as compared with that for the crude death 
rates. 

Both the crude death rate and the age- 
adjusted death rate are composite measures 
weighted heavily by the population in the older 
age groups. Age-specific death rates are not 
subject to the same kind of weighting. How- 
ever, examination of death rates by age shows 
the same phenomenon, but not in all age groups. 

In an earlier report (7) it was observed that 
there was a marked deceleration in the rate of 
decline in infant mortality, beginning about 
1950. The same kind of change in trend ap- 





Dr. Moriyama is chief, Office of Health Statistics 
Analysis, National Center for Health Statistics, Pub- 
lic Health Service. 
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pears to be taking place in the death rates for 
other ages. For the white population, a change 
in death rates is clearly observable for each age 
group up to 45 years for females, and up to 15 
and possibly 35 years for males. In the older 
age groups up to 75 years, the change is less 
marked, but there is a tendency for the death 
rates to level off or to increase slightly. For 
nonwhites, the mortality trends for males and 
females definitely tend to flatten out in each age 
group up to 55 years. After this point, there 
does not appear to be a break in trend. 
Changes in trend in the death rates for the older 
ages may be obscured because the rate of de- 
cline prior to the recent change has been rela- 
tively small. 

The change in mortality trend is not limited 
to the United States (fig. 2). It has occurred 
in the Scandinavian countries (Norway, Swe- 
den, and Denmark), Finland, and the Nether- 
lands, where the level of mortality is low. It 
has also occurred in other European countries 
such as England and Wales, Czechoslovakia, 
and probably East and West Germany. On the 
other hand, there seems to be no obvious change 
in trend in France, Belgium, Austria, Switzer- 
land, and Italy. In other areas of low mor- 
tality, the change in trend is evident in data 
for Japan and New Zealand, but not for Aus- 
tralia. The crude death rates for Canada are 
not clearly changing, but there seems to be a 
hint of a slight break. However, the age- 
adjusted death rates for Canada show a definite 
change in trend. In Latin America, the crude 
death rates for Chile, Argentina, Venezuela, 
and possibly Uruguay are definitely leveling 
off. 

The death rates by age for England and 
Wales show, as do the mortality rates for non- 
whites in the United States, that the trend for 
every age group up to age 45 years is affected. 
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There also appears to be some change in the 
trend for the group aged 65-74 years, but the 
character of the change is somewhat different 
from the other ages in terms of time. 

Some qualifications are needed in reference 
to “recent mortality trends.” The term has 
been used loosely because changes in mortality 
over a period of 4 or 5 years may be only tran- 
sient without having any significance in terms 
of a trend. General mortality rates do not 
usually increase or decrease in a continuous 
fashion. The occurrence or absence of epi- 
demics during a particular year, as well as the 
nature of the epidemic disease involved, has 
considerable impact on the level of the death 
rate. The influenza pandemic of 1918 is an 
outstanding, although unique, example of the 
efiect of an epidemic on mortality rates. Lesser 
epidemics of influenza and other diseases occur 
quite frequently. Therefore, it is not unusual 
to find that in the past 30 years death rates 
appear to level off for a period of 3 to 4 years 
but in the end continue the general trend down- 
ward. These movements of the death rate are 
not unusual and have no great long-term sig- 
nificance except for the excess mortality caused 
by the temporary change. 

The apparent leveling off of the general death 
rate in recent years may very well be a transient 
phenomenon. In the United States there have 
been a number of temporary reversals in the 
past 20 years but none of these have lasted as 
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long as the recent change. It is estimated that 
if the downward trend of 1937-53 had con- 
tinued, about 300,000 lives would have been 
saved during the past five years. Unless there 
is marked decline in mortality, there will be an 
excess of over 100,000 deaths in 1961 alone over 
what might have been experienced had the 
1937-53 trend continued. The consequences 
of the failure of the general death rate to turn 
downward will increase with time, and will 
have important social and economic signifi- 
cance. 

In an effort to avcertain the reasons for the 
break in the downward trend of the death rate, 
data for the five principal causes of death for 
each age group have been examined. As in 
the study of the infant mortality trend, there 
is no clear-cut explanation for the leveling off 
process. Of all the death rates examined by 
cause, only the trend of the rate for influenza 
and pneumonia appeared to have the same gen- 
eral pattern as the total death rate. However, 
the present frequency of influenza and pneu- 
monia deaths appears to be too small to influ- 
ence the total mortality to any significant 
extent. It is well known that influenza epi- 
demics affect mortality data for other causes, 
usually cardiovascular diseases, but such effects 
are not apparent in cardiovascular disease mor- 
tality rates for recent years. On the other 
hand, the failure of the influenza and pneu- 


Figure 2. Death rates per 1,000 estimated pop- 
ulation, England and Wales, Sweden, and 
Norway, 1937-60 











15-- 
x England and Wales 
c 
- “ 
s : x «x x 
2 - ee 
. ® St Sweden 
> 10F- ® ° ee iS ~2 . . 
2 Pre ~~ ee = 
3 o- @ ba @ go 
= Norway © ? 
i— 
g 8r- 
2 
2 
Tr 
2 
a 
6 
5 l l ! l 
1940 1950 1960 
1057 





monia death rate to drop significantly in the 
nonepidemic years appears to be unusual] and 
deserves further study. 

One possible explanation for the leveling off 
of death rates is that mortality is reaching an 
irreducible minimum. While mortality rates 
cannot decline indefinitely, the hypothesis of an 
asymptote does not seem applicable to so many 
age, sex, and color groups over about the same 
period of time, to say nothing about the rates 
in so many geographically separated countries 
reaching an asymptote about the same time. 

It is also possible to explain the observed 
phenomenon on a purely mechanical basis. 
When an aggregate is made of a number of 
curves of differing trend, it is possible to obtain 
a composite curve which levels off. In such 
instances, the change in trend would not neces- 
sarily have immediate public health signifi- 
vance. Insofar as mortality rates are concerned, 
the trend for some diseases is decreasing, for 


some increasing, and for others essentially level 
or changing very slowly. However, the break 
in the trend for all causes of death appears to 
be too sharp to be explained on a mechanical 
basis. 

The consistency in pattern by age, sex, and 
color, as well as its replication in different 
geographic areas, suggests a common under- 
lying cause for the changing death rates. 
Further study will be made in an effort to deter- 
mine the reasons for the failure of mortality 
rates to decline at the same pace as in the past. 

It is hoped that these preliminary observa- 
tions will stimulate others to study what ap- 
pears to be a problem of significance to the 
public health and welfare of the people of many 
lands. 


REFERENCE 
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1960. 


lilegal Sale of Amphetamine Drugs 


The illegal sale of amphetamine drugs has become a crime of major 
proportions, according to the Food and Drug Administration. About 
63,000 pounds of amphetamines are produced annually, enough to pro- 
vide about thirty-five 5-milligram tablets for every person in the 
United States. Because of the limited medical use of these drugs, 
which must be sold under prescription, many appear on the market 
through illicit channels. 

Truck stops are a major black-market outlet for amphetamines. 
They are sold to drivers ostensibly to help them keep awake. The 
drugs, when misused, can produce excessive nervous stimulation, loss 
of desire for sleep, impairment of judgment, hallucinations, and 
mental derangement. Serious accidents have been attributed to these 
effects. 

“While we have located and prosecuted some of the major under- 
ground outlets for the pills,” said George P. Larrick, Commissioner 
of Food and Drugs, “it appears that there is a never-ending supply 
flowing into the black market.” It is hoped that the imposition of 
stiff prison terms will deter would-be violators. 
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American Indians as Dental Patients 


GEORGE BLUE SPRUCE, Jr., D.D.S. 


HE AMERICAN INDIANS, who num- 
ber about 500,000, became beneficiaries of 
the Public Health Service on July 1, 1955. 
These people are dispersed throughout the 
land, with about three-fourths of them living 
on reservations. Although they are exposed 
to varied environments and have the different 
languages, customs, and other particularities 
of their respective tribes and locales, full- 
blooded American Indians form a distinct 
group and are very much alike in essence. So 
when I speak of the various types of Indians 
in this paper, I am not referring to the differ- 
ent tribes, such as the Navajo, the Sioux, or 
the Blackfeet, but rather to types within the 
one general category of American Indians. 
Being an Indian myself, I have been in con- 
tact with Indian tribes all of my life, and 
recently as a Public Health Service Commis- 
sioned Corps dental officer, I have had the op- 
portunity to work among six distinct tribes. 
From it all I came to the conclusion that Ameri- 
can Indians as dental patients tend to fall into 
certain types which I will describe. I hope 
this brief description will help to explain the 
various patient personalities that Public Health 
Service dental officers encounter in their clinics. 
Even as late as 1955 a majority of the Ameri- 
can Indians had never had the services of a 
dentist, and there were many more who had 
never had any kind of restorative dental treat- 
ment. When the Public Health Service’s Di- 





Dr. Spruce is a commissioned officer in the 
Public Health Service, currently assigned to the 
Public Health Service Outpatient Clinic in New York 
City. This article is based on a paper presented at 
the meeting of the Public Health Service Clinical 
Society in Lexington, Ky., April 5-8, 1961. 
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vision of Indian Health was created and given 
responsibility for health services for American 
Indians, dental care became for the first time 
an integral part of the Indian’s health picture, 
and dentistry became a profession to be proved, 
elevated, and recognized in its own right. 
Prior to this the Indian was a beneficiary of 
the Health Branch of the Bureau of Indian Af- 
fairs, Department of the Interior. Because of 
limited facilities and lack of professional per- 
sonnel, it was not uncommon for ideal medical 
care to be greatly lacking and for dental care 
to be almost entirely lacking. Where a dental 
clinic was to be found, it was usually sadly 
limited in its physical attributes. Commonly, 
it was located in an out-of-the-way part of the 
hospital or health center, shrouded in a cheer- 
less atmosphere and in need of space, equipment, 
and supplies. The clinic consisted of a dentist 
whose practice was often limited to emergency 
treatment because his workload left him no time 
for restorative or preventive care. It was not 
uncommon to find one dentist treating the popu- 
lace of not one but several reservations, some- 
times creating a ratio of 1 to 20,000 or more. 
Until recently, the Indian “day school” had 
been a prominent part of the educational system 
set up by the Bureau of Indian Affairs. One 
or more of these small schools were located on 
each reservation to provide elementary educa- 
tion through the sixth grade. After finishing 
day school, students were transported to large 
Indian boarding high schools situated through- 
out the country. In these day schools dentists 
set up their portable equipment to give treat- 
ment. The dentist’s schedule gave him no 
alternative but to limit his practice to extrac- 
tions. In many instances anesthesia was not 
available but precedures were carried out any- 


1059 














way. The portable equipment consisted of a 
metal folding chair and a folding stand to which 
the belt and arm and adjoining handpiece could 
be attached. The cuspidor was usually a rubber 
tubing with a metal attachment similar to the 
apparatus that prizefighters sometimes use at 
the ringside. 

Since, in the minds of many of the hospital 
supervisors of that time, dental care lacked 
position on the totem pole as far as its relative 
importance as a health measure was concerned, 
it was not uncommon to find the dentist, his 
gear, and his patients routed to the most in- 
convenient space in the building. Sometimes 
the only location available was the lavatory. 

Such conditions were the rule rather than the 
exception as late as 10 years ago. 

Imagine yourself as a child paying your 
dentist a first visit under the following condi- 
tions. Let us assume you have an acute tooth- 
ache and the pain is unbearable. The dentist is 
making his quarterly or biannual rounds of the 
schools and happens to be passing through your 
reservation at this time. You are told that you 
will see the dentist to have the tooth pulled. 
First, there is always that feeling of curiosity 
about what it is like to have a tooth removed. 
Chances are you have already been told about 
it by one who has had an encounter with the 
dentist, and so now you can’t dismiss the thought 
that it will be painful. Then you wonder, How 
much will it hurt? You are herded with the 
others into the basement of the hospital or a like 
place and made to stand in line in the hallway, 
usually next to the laundry room or the boiler 
room, where the lighting is dim and where heat- 
ing and water pipes loom ominously overhead. 
The floor is cold concrete and the walls are 
chipped and unpainted. In these surroundings, 
you wait your turn for your so-called dental 
appointment, frightened by the crying of those 
ahead. Now, itis yourturn. If you are fortu- 
nate, the dentist is a friendly man this time. 
You can tell if he takes pride in his work, ir- 
respective of the circumstances. If his assistant 
is nice too, she will transmit the warmth of 
friendliness that does much to allay appre- 
hension. Their attitudes can make a tremen- 
dous difference in how you cooperate and in 
your consequent feelings about dental care and 
dentists. In this instance, however, the dentist 
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is irritable, sloppy, and very much in a hurry. 
To him, you are just a number that will go down 
on his monthly progress report. 

Could it be any wonder that it would have to 
be almost by force that this patient is brought 
to the dentist for another visit? Ask me, for I 
was that patient. 

The memories of such treatment are still clear 
in the minds of our patients on the reservations 
today. From such treatment have grown 
strongly held impressions that dental care means 
pain and consists of no more than the pulling 
of teeth. 

During World War II, Indian soldiers were 
introduced to better dentistry, and when they 
returned home they created demands on the 
reservation dentist. When the dentist could not 
meet the expectations, the Indian regarded his 
free care as being inferior and consequently 
became reluctant to seek it. He asked such 
questions as, “How come our dentist doesn’t fill 
teeth, replace missing teeth, or take X-rays?” 

Although much credit and respect is due to 
those few areas that did create and maintain 
commendable dental standards for Indians, the 
situations described thus far existed on most 
reservations when the Public Health Service 
took over in 1955. 

Apart from the physical problems, dental 
officers have had to cope with the attitudes 
toward dental care that the Indians have devel- 
oped over many years. It is my feeling that, in 
this short period of 6 years, the Indian has gone 
far in his acceptance of dental care, in consider- 
ation of the obstacles he has had to overcome and 
contrasted against his non-Indian neighbors 
who have had a century or more head start. 
However, there are several distinct types of 
people on these reservations who still maintain 
a certain reluctance toward dental care. 

In the first group are the “old-timers,” who 
are beyond approach. They are firmly set in 
their ideas about dental care, ideas molded by 
a lifetime in an environment void of any expo- 
sure to modern dental health. Only if they are 
in extreme pain will they seek attention and 
then only for relief of the particular ailment. 
They will not seek any further treatment. 
They follow the rule, “Let sleeping dogs lie.” 
The next time there is a tooth aching they will 
return, and sometimes they will be content with 
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just one or two teeth remaining in their jaws 
rather than wear a denture. They are proud 
of the claim that they still have some of their 
natural teeth, which, in the Indian’s way of 
understanding things, is quite commendable. 
One tooth can mean to them the difference be- 
tween happiness or despair, youth or old age. 

The second group are middle-aged and quite 
conscious of what is being done for their young 
ones and what can be done for them too. But 
they feel a little guilty that they have neglected 
their teeth almost to the point of no return and 
are fearful of treatment because of memories 
of past visits to the dentist. Consequently, 
they would as soon not hear the diagnosis and 
would rather maintain the thought, “As long as 
I am able to eat fairly well and am feeling no 
pain, Ill let things remain just as they are.” 
Sometimes they do feel pain, and if they went 
to the dentist at this stage perhaps the tooth 
could be saved. But since they still have the 
feeling that to go to the dentist means losing 
another tooth, they wait until the pain is un- 
bearable, and then the tooth usually does have 
to be removed, again substantiating their origi- 
nal convictions. 

How can we overcome this way of thinking? 
First, through educational programs of lectures 
and visual aids, and second, by providing these 
people with an opportunity to experience the 
restoration or replacement of a tooth, or 
some preventive procedure. Revealing modern 
methods of dentistry in an atmosphere of kind- 
ness will make any practitioner popular among 
this particular group. 

It is especially important to educate members 
of this group because they have a tendency to 
impart their fear and way of thinking to their 
children. As a consequence, the otherwise 
conscientious child patient is frightened and be- 
comes only half-willing or fearful about seeing 
his dentist. The present approach emphasiz- 
ing the treatment of school children while they 
are quite young is a fine one. Besides helping 
to relieve the backlog of dental problems, it 
introduces the child to a type of dentistry that 
he does not have to fear, and he will in turn re- 
late his experience to his brothers, sisters, and 
parents. On the other hand, in this situation 
an unusually heavy obligation naturally falls 
upon the dental officer, especially since he will 
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often be the first dentist to come upon the scene, 
causing his abilities and personality to be ex- 
amined with much concern. 

A third group of reluctant patients are those, 
believe it or not, who are ashamed to visit the 
dentist. The average Indian has a great tend- 
ency to hold himself automatically inferior to 
the non-Indian. (This is not hard to under- 
stand when all the reasons are given, but such 
an explanation would be a book in itself.) The 
Indian is quick to compliment the white man 
for his good looks, his education, and his ad- 
vancement, and take away from his own attri- 
butes. This feeling of inferiority is magnified 
if he realizes that his physical being is lacking, 
especially if it is through his own fault. This 
is his reason for feeling ashamed to see the den- 
tist; he fears he will be scolded by the dentist, 
adding another blow to his already damaged 
self-esteem. Seldom will you find Indians in 
this group seeking routine dental care unless 
the dentist has proved himself to be one who 
can make them feel welcome to his services. 

In contrast to this, there is a group with a 
pride second to none. They will have no one 
telling them that they have to see a dentist. 
First of all, their dentist is a white man and 
therefore not welcome. They have a persecu- 
tion complex and are still fighting the Indian 
wars against the Government. However, it is 
amazing to see how rapidly this group changes 
from belligerence to extreme friendliness when 
treated carefully and properly, particularly 
when one of their leaders is “converted” to ac- 
ceptance of dental care. 

In another group are those that maintain the 
old Indian customs, relying on do-it-yourself 
treatment. These people will suffer through 
the painful acute phases of a dental abnormality 
and encounter any of the chronic complications 
with a prideful toughness that amazes the out- 
sider. Then too, there are a few who still rely 
on the medicine man, his prayers, herbs, and 
techniques for relief from pain. 


Conelusion 


The American Indian, through lack of ex- 
posure to many aspects of the life most other 
Americans know, can behave in a way that is 
extremely hard to understand at times. This 
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is more characteristic of certain tribes than of 
others. Their past histories explain a great 
deal of this. For example, the warlike tribes 
have passed their belligerence down through 
the generations. Also, in areas where integra- 
tion has been very limited, a show of rudeness 
to outsiders is more evident. The Indian in 
such areas has lived within a confining environ- 
ment, and through fear of the unknown and 
the scarring effects of being pushed around, he 
is quick to become angry when regimented. 
For this reason, he may counteract anyone tell- 
ing him to make a dental appointment. He 
may dislike the dentist because he is a white 
man affiliated with the Government, because the 
dentist earns much more money than most In- 
dians can ‘hope for, and because he feels that 
the dentist is on his reservation only until he 
has had enough experience to go back to the 
big city and treat his own kind. This type of 
patient may never utter a word of gratitude no 
matter what the dentist might do for him. 
However, I must also say that Indians can 
detect with extraordinary accuracy the indi- 
vidual who is sincere, and when a dentist who 


possesses a sincere desire to help comes to their 
community, they will go out of their way to 
cooperate with his wishes. The dentist will 
know when he is liked. His appointment 
books will show it. Although there is no fee 
for dental services, these people will not ap- 
proach the dental clinic unless they like their 
dentist. A dental officer who, besides exer- 
cising his professional ability, shows his genu- 
ine desire to work for the total well-being of 
his Indian patients will see true gratitude in 
their actions and attitudes. 

Dental health on the reservations is still in 
the embryonic state. A dental officer who has 
been assigned to a reservation goes into a field 
with a professional and social challenge second 
to none and where there are many possibilities 
for achievement. ‘The present program, which 
emphasizes educating the Indian about the im- 
portance of dental care to his health, will bring 
to every reservation the rewards of a recog- 
nized dental profession. The time is not far 
off when the American Indian will equal his 
non-Indian neighbor in recognizing the impor- 
tance of complete dental care. 


Oral Drugs for Diabetes 


A new form of treatment for diabetes, using combinations of oral 
antidiabetic drugs, has been tested by several groups of physicians 
supported by the National Institute of Arthritis and Metabolic Dis- 
eases, Public Health Service, and by other investigators. 

Two of the oral drugs, tolbutamide and chlorpropamide, have been 
effective for many diabetes patients, but for some they have either 
caused side effects or did not sufficiently lower the blood sugar level. 

In the combined therapy, the new drug phenformin is used with 


either tolbutamide or chlorpropamide. 


Apparently the blood sugar 


lowering action of the individual drugs is increased, but the side 


effects are not. 


Thus adequate control has been achieved in a number 


of diabetics whose blood sugar level was insufficiently decreased by 


either drug alone. 
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Hawaiian Health 


ee geologically, and political- 
: ly, the islands which compose the State of 
Hawaii, admitted to the Union July 4, 1960, are 
about the youngest, newest, freshest portion of 
the planet. 

Their snow-capped volcanic peaks boiled up 
from the core of the earth after most of the 
continental crusts had cooled. Before ancient 
rains had washed down the cooled lava to form 
deep valleys and broad beaches, other lands had 
nurtured a full assortment of animals and 
flowers. Asa result, most of the life on Hawaii 
is a consequence of importation. But Hawaii 
gives more than it has taken. By providing a 
hospitable setting for exotic plants and animals, 
the State has developed a unique character. 

Each successive arrival has worked new 
effects on the island ecology. Sometimes these 
effects have been happy, sometimes disastrous. 
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The oldest surviving human colony was 
founded, if legend is correct, by Tahitians who 
sailed and paddled long canoes across thousands 
of miles of open sea under unfamiliar stars at 
a time when the barks of Mediterranean civili- 
zation did not dare venture out of sight of 
shore. Ruled until 1893 by their ancient royal 
family, they lived for centuries untouched by 
Orient or Occident. But with the explorations 
of Captain James Cook, in 1778, modern 
immigration began. Waves of whalers, traders, 
missionaries, adventurers, scholars, contract 
laborers, militia, and tourists imported literacy, 





Material for this report was gathered by Jeanne 
Paty, M.P.H., director of health education, State of 
Hawaii, who also participated in refinement of the 
final draft. Photographs were supplied by Tom 
Fujise, Hawaii Department of Health. 











science, new systems of ethics, irrigation, poli- 
tics, commerce, pineapple, sugar, airplanes, and 
orchids. Inadvertently, they also imported 
mosquitoes, rats, smallpox, influenza, cholera, 
measles, venereal disease, tuberculosis, Hansen’s 
disease, plague, and dengue. These invasions 
decimated the ancient Hawaiian population. 
By the time protective measures were developed, 
their numbers had dwindled from an estimated 
500,000 to fewer than 60,000. 

In the journal of conscientious Captain Cook, 
it is evident that the dangers of communicating 
disease were realized. He wrote, “The order 
not to permit the crews of the boats to go on 
shore was issued that I might do everything in 
my power to prevent the importation of a fatal 
disease into this island, which I knew some of 
my men labored under and which, unfortu- 
nately, had been already communicated to other 
islands in these seas.” 

Of the many tragedies induced by the imports 
of the last two centuries, none surpassed those 
caused by microbes. Especially cruel were the 
sufferings of the ancient Hawaiians, who had 
acquired no evolutionary protection against the 
infections of Europe and Asia. For this reason, 
King Kamehameha III established a board of 
health in 1850, and the protection of public 
health has continued to be a prominent activity 
to the present day. 

The earliest documented public health meas- 
ure was an order by Kinau, reigning in 1836, 
to the harbor pilot “to ascertain whether there 
has been any case of smallpox or other pestilent 
disease” on board an approaching vessel and, 
if so, to “direct the Master to hoist a yellow flag 
at the main and immediately give information to 
the constituted authority.” 

Modern Hawaii had until 1950 a tonnage tax, 
self-imposed by the chambers of commerce of 
Honolulu, Hilo, and Wailuku for the exclusive 
support of public health services. This contri- 
bution was a consequence of the first outbreak 
of plague, which hit the islands in 1899 and 
forced the ports to close. Interest from this 
tonnage tax fund still contributes to health 
services. 

For those who think of the islands as a care- 
free paradise, the past records of morbidity and 
mortality are instructive. For the present, how- 
ever, public health conditions, under the eye of 
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Dr. Richard K. C. Lee, director of health for 
the State, are good (/). 


The People 

“The loveliest fleet of islands that lies an- 
chored in any ocean,” in Mark Twain’s phrase, 
is also a meeting place for all who travel the 
broad seas that link the Americas, Asia, and 
Australia. Even as the green and purple waters 
trimmed with frothy waves blend against the 
sands and forested mountains, so the families 
and traditions of distant lands have formed an 
iridescent society on these shores. Few other 
lands, if any, have such a variety of people and 
customs living together so agreeably, with as 
much mutual respect and friendliness, as wide 
a freedom, or as great a dignity and pride. To 
personify this prismatic unity, the islands are 
officially represented by the descendants of 
families whose ancestors lived in the hills of 
China, in Philippine jungles, in Japanese fish- 
ing villages, on New England farms, and on 
many a South Sea lagoon. 

The oddities of Hawaiian speech are no 
stranger than the varieties in New York, Bos- 
ton, or New Orleans. The costume largely re- 
sembles southern California’s, except for the 
rigs which are favored by the tourists. Some 
indication of the futility of ethnic classification 
is seen in an analysis of 1,000 new births which 
finds about 263 as “part-Hawaiian,” 276 Cau- 
casian, 54 miscellaneous, 240 Japanese, about 
113 Filipino, and 47 Chinese, with the unmixed 
Hawaiian ancestry a mere 7. Nearly a third of 
the parents had dissimilar ethnic backgrounds. 


Leading causes of death for resident civilians, 
State of Hawaii, 1960 








| 
| 
Cause of death Number | Rate | Percent 





3,456 | 581 | 100. 0 








Heart diseases -___ ____- _...| 1,185] 191 32. 9 
Cancer and other malig- | 

nant neoplasms.- - - --- - _- 602 101 | 17. 4 
Cerebral hemorrhage _ - - _-- 304 51 8.8 
Accidents (all forms) __-_- -_- 234 39 8. 0 
Diseases of early infancy - - - 268 45 McA 
Pneumonia and influenza__- 128 | 22 3. 8 
Diahetes mellitus__--_---_- Ol; 2. 6 
Congenital malformations - - 79 13 2.3 
Nephritis and nephrosis - - __| 48 8 | 1.4 
Bioide., ba Sein» utoinns 45 8 | 1.3 
OGhee. caore’... 5. 5... .- 522 88 | 13. 8 
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The State of the Islands 


Hawaii is the name of the 50th State. 

Hawaii is also the name of the largest of the 
seven major islands of the State. The “island of 
Hawaii” is distinct from “The State of Hawaii.” 

The capital city, Honolulu, is on the island of 
Oahu, in the State of Hawaii. 

Hawaiians are people who live on the Hawaiian 
Islands. 

Pure or original Hawaiians are descended in an 
unbroken line from the earliest permanent colo- 
nizers of the islands. 

Part-Hawaiians are Hawaiians whose ancestors 
include the ancient Hawaiians, among others. 

References to Hawaii usually apply to all islands 
in the State, but primarily to Honolulu and Oahu. 

The pronunciation is Hah-wy-ee. The accent on 
the second syllable is quite light. The w is some- 
times pronounced like a soft v. 





Of more than 600,000 on the islands now, in- 
cluding 450,000 on Oahu, all but a small pro- 
portion were born there. All but 3 percent are 
American citizens (2). And four in five are 
under 45 years of age. 

With records of infant health as a reasonable 
indicator of public health, the record of 1,000 
births (including military parentage) gives 989 
born in hospitals. A physician attended five 
born at home. Only 50 were born to unmarried 
mothers. The infant mortality rate, 24 per 
1,000, is below the average for the 50 States. 

Before they are 3 years old, all babies are 
immunized against smallpox, typhoid infec- 
tions, pertussis, diphtheria, tetanus, and polio- 
myelitis. There is scarcely another community, 
let alone a State, which can boast as high a 
proportion of immunization. 

On the other hand, the siblings of these chil- 
dren have one of the highest dental caries rates 
in the nation. Only those on the military water 
system, a tenth of the total, have the benefit of 
fluoridated water. 

The reported causes of death for the resident 
civilian population (see table) do not differ rad- 
ically from those reported for the mainland 
population (2). 

The island population is growing at a some- 
what more rapid rate than the mainland popu- 
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lation (see chart). One factor is the relatively 
high portion of the population of the child- 
bearing ages. Another is the number who move 
to the islands from the mainland. 

Preliminary results from a survey conducted 
cooperatively by the State, the Oahu Health 
Council, and the Public Health Service indicate 
a slightly higher incidence of acute diseases in 
Hawaii than on the mainland. Although auto- 
mobile accidents were less frequent (Hawaiian 
drivers courteously wave others ahead at inter- 
sections), accidents at home and at work are 20 
percent more frequent. About 12,500 civilian 
residents in a random sample of 3,300 noninsti- 
tutional households were examined. 


Communications 


Considering that information is essential to 
effective public health practice, the islands have 
the necessary facilities. English is spoken 
everywhere. Nearly all children complete a 
secondary school education, and two-thirds pro- 
ceed to higher education. All the major centers 
are connected by radio and telephone, not to 
mention a regular postal service. And most 
households receive television or radio broad- 
casts. Six of the seven inhabited islands are 
reached by airplane. The State ranks 23d in 
the number of daily paid newspaper circulations 
per 100 population (4, 5). 

The 13 commercial airports and 3 military 
fields are busy; 25,000 flights land in Honolulu 
in a single month. With 7 deep water harbors, 
the islands in 1960 accommodated 1,400 pas- 
senger and freight ships of 26 different coun- 
tries in Honolulu harbor alone. In addition to 
the press, about 208,000 telephones, 3 television 
systems, and 16 radio stations, the people of 
Hawaii have recourse to 313 schools, 615 
churches, 6 museums, public libraries, and an 
abundance of community, professional, trade, 
and social organizations (2,4,5). 

A partial list in the 1960 health inventory of 
voluntary health agencies, exclusive of hos- 
pitals, clinics, medical, dental, and nursing so- 
cieties, includes the following: 

Blood Bank of Hawaii; County chapters of the Na- 
tional Foundation; American Cancer Society (Hawaii 
Division) ; Hawaii Heart Association; Hawaii Com- 
mittee on Alcoholism; Hawaii Public Health Associa- 
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tion; Hawaii Association to Help Retarded Children; 
Honolulu Council of Social Agencies ; Kauai Health and 
Welfare Council; Mental Health Association of 
Hawaii; National Society for Crippled Children and 
Adults, Hawaii Chapter; Oahu Health Council; 
Rehabilitation Center of Hawaii; Tuberculosis and 
Health Association of the State of Hawaii; Tuber- 
culosis and Health Associations of Hawaii, of Kauai, 
of Maui, and of Oahu. 

The only major health agency: in the Com- 
munity Chest is the Mental Health Association, 
with a modest budget (7). 

Also, the chamber of commerce in each major 
city frequently promotes public health action. 

The distance from the northernmost shore to 
the southern edge of the Hawaiian Islands is 
337 miles. The land area of all the islands is 
6,435 miles, but 77.4 percent of the people live 
on Oahu, third largest of the islands and a seat 
of government, industry, commerce, military 
installations, and tourist attractions. 

In contrast, Niihau, privately owned, smallest 
of the inhabited islands, retaining the ancient 
ways, with no police or courts, is closed to un- 
invited visitors. Its pure Hawaiian population, 


225, used carrier pigeons for communication un- 
til a shortwave radio was installed in 1942. 
A small boat makes a daily trip from Niihau to 
neighboring Kauai. Health services are pro- 
vided by the State on request. 


Health Organization 


Official and professional health services and 
their organization are the core of community 
health. 

Hawaii is the only State to vest all public 
health authority in a single department. Even 
Delaware has a separate department for the city 
of Wilmington, and similar exceptions are 
found in Rhode Island, Alaska, Pennsylvania, 
and Illinois, where State officials provide many 
local services. However, local authorities have 
every freedom to augment health services if 
they wish. 

The Hawaii Department of Health, 1 of 18 
departments created by the legislature in 1959 
to combine more than 100 separate units, has 
a broad charter of authority. Although med- 
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New Hawaii State Health Department building and Oahu Health Center in Honolulu 


ical care for indigents is assigned to the depart- 
ment of social services, the health department 
encompasses a division of dental health, com- 
municable disease (including a special service 
for Hansen’s disease), special health services 
(including public health nursing and nutri- 
tion), mental health, mental retardation, a 
broad battery of services in preventive medicine, 
and a complete environmental health division. 
Hawaii is one of five States to have the mental 
hospitals in the health department. Staff offices 
include research, planning, and statistics, health 
education, and personnel and administrative 
services. 


Training 

Most of the program directors have degrees 
in public health, in addition to degrees in basic 
specialties. Such advanced training is excep- 
tionally costly for Hawaii because there are no 
graduate schools for medicine, dentistry, or pub- 
lic health in the islands. Students earn their 
degrees on the mainland and return to the is- 
lands to practice. In the fall of 1962 a gradu- 
ate program in public health will be initiated 
at the University of Hawaii. 

Schools for nursing, beginning at the Queen’s 
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. Hospital in 1916, are subject to approval by the 


Board of Nursing. In 1959, 2,212 held profes- 
sional nurse licenses from the board, and 1,665 
held licenses as practical nurses. The health 
department employs 79 public health nurses. 
Instruction in public health nursing is given in 
the College of Nursing at the University of 
Hawaii. 

Physicians were among the earliest mission- 
aries from New England to Hawaii. By 1910 
there were 34 practicing physicians in Hawaii. 
Today there are 850 in every specialty of 
medicine. 

Licensing procedures went into effect in 1896. 
Hawaii’s physicians, to be licensed upon gradu- 
ation from a medical school or college approved 
by the Council on Medical Education and Hos- 
pitals of the American Medical Association, 
must have lived in Hawaii for 1 year and must 
pass an examination or be certified by the Na- 
tional Board of Medical Examiners. 

A State medical association, affiliated with 
the American Medical Association, and four 
local medical societies have active committees 
serving the community. They also sponsor sym- 
posiums and conferences for the continuing 
education of their members. 

Since 1896, when 10 dentists were reported in 
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practice, there has been a steady increase in the 
number of licensed and practicing dentists on 
the islands. The ratio of dentists to the total 
population in 1960 was about 1:1,300. For ¢ 
license, potential practitioners need a year’s 
residency in order to take an examination by 
the Board of Dental Examiners. 

Dental health in Hawaii was influenced 
greatly by the founding of the Honolulu Dental 
Infirmary in 1920 by Mrs. Helen Strong Carter, 
with a program of dental service, health educa- 
tion, and the training of dental hygienists. The 
dental hygienists served mainly in the public 
schools. Classes were graduated in 1922, 
1923, and 1924 and provided a nucleus of 28 
hygienists. The training was taken over in 
1926 by the Territorial Normal School and in 
1933 by the University of Hawaii. Today there 
are 88 licensed practicing dental hygienists in 
Hawaii. 


Hospitals 

There are 4 general hospitals in Honolulu 
with a total of 849 beds and 20 other general 
hospitals in rural areas with a total of 984 beds. 
Special use hospitals consist of four for tubercu- 
losis, one for mental illness, one for the mentally 
retarded, two for Hansen’s disease, three for 
chronic disease, one children’s, one maternity 
and gynecology, one for rehabilitation, and 
one orthopedic hospital for children. 

The 38 civilian hospitals of all types have a 
total bed capacity of 4,997. Many are ac- 
credited and all are inspected for approval by 
the Hawaii Department of Health. Tripler 
Army Hospital overlooks the leeward coast of 
Oahu. Occupying 375 acres, its 1,000 beds can 
be increased to 1,500. 

As economic conditions have changed and 
roads have improved, a number of small private 
and plantation hospitals have closed or re- 
organized as community or county hospitals. 

Under the Hill-Burton Act, offering Federal 
assistance for hospital surveys, construction, or 
expansion, hospital services were materially 
improved. 


Civil Defense 

With a strong civil defense program dating 
back io the formation of a major disaster coun- 
cil created in Honolulu in June 1941, all em- 
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ployees of the State health department have 
assignments to cope with any predictable 
emergency. In addition to the annual alerts, 
periodic training is provided physicians, nurses, 
‘adiation monitors, and laboratory technicians. 


Environmental Factors 
The natural physical environment of the is- 


lands, with elevations up to 13,784 feet, is so 
varied as to offer a wide choice of climates, but 
95 percent of the people live in the valleys and 
at seaside. In Honolulu, the average tempera- 
ture is 75.2° F., with a record high of 92° in 
1959 and a record low of 55° in 1955 (6). 
Storms are rare. Snow is limited to the moun- 
tain peaks. The Hawaiian Volcano Observatory 
studies signs of potential eruptions and methods 
of diverting lava flow. The U.S. Coast and 
Geodetic Survey now operates a system of warn- 
ing against tsunamis (tidal waves) (7). 

Water resources. The mountains invite 
abundant rainfall on the windward side, and 
the rains generally maintain a substantial 
underground reservoir in the permeable lava. 
A system of wells and tunnels draws on these 
high water tables and aquifers to irrigate parts 
of theland. Plans to pipe water from impound- 
ments on the rainy slopes will augment the sup- 
ply for areas which cannot be served by under- 
ground resources. The surface waters require 
treatment, but the underground supply is natu- 
rally filtered free of biological contaminants. 
Quasi-private boards of water supply on each 
island operate systems of piped water. 

Air pollution. For short periods when the 
trade winds falter, Honolulu is susceptible to 
temperature inversions which favor forms of 
atmospheric pollution similar to those that 
afflict other urban centers. On rare occasions, 
lands leeward of an active volcano are likely to 
be dosed with sulfur dioxide and particulate 
matter. During an unusual eruption in January 
1960, the health department surveyed the con- 
centrations of gas and volumes of particulate 
matter in relation to the direction of the winds 
and recorded physiological responses and crop 
damage. 

The department also maintains permanent air 
monitoring stations, including a station for ob- 
serving aerial radioactivity and establishing a 
record of readings to compare with possible con- 
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tamination in the future. Several steps for pre- 


venting atmospheric pollution have been taken. 


Waste management. In 1950, there was only 
one municipal waste treatment plant of sub- 
stantial size in the State, an activated sludge 
treatment plant at Wahiawa in central Oahu to 
serve a population of 6,000. 

Solid refuse is for the most part disposed of 
on open dumps except in Honolulu, where it 
is incinerated. Garbage may be taken to dumps 
or be cooked for feeding to hogs. 

Sewerage systems and garbage collections are 
for the most part a public service, operated by 
government. Homes are served by individual 
cesspools where public sewerage is not yet 
available. 

Since 1957, municipal waste management has 
been stimulated by Federal grants-in-aid under 
Public Law 660, the Federal Water Pollution 
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Control Act. Honolulu County, which em- 
braces the entire island of Oahu, has received 
approval for the construction of 10 sewage 
treatment projects with the estimated cost of 
eligible items amounting to $6,063,512, for 
which the county will receive Federal grants 
totaling $1,533,070. The projects will provide 
needed sewage treatment facilities in the grow- 
ing communities of Kailua, Kaneohe, and Pear! 
City. 

Sugar and pineapple, the two leading agri- 
cultural products of the State, have waste dis- 
posal procedures which have been well estab- 
lished for many years. However, extensive re- 
search has been directed toward the production 
of paper from bagasse and the possible produc- 
tion of plastics from pineapple pulp so that the 
development of plants to produce new products 
will pose new questions of waste management. 
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In anticipation of these, the State is under- 
taking studies to determine the physical, bac- 
teriological, and biological status of Hawaii’s 
rivers, streams, harbors, bays, and coastal 
waters for the purpose of developing standards 
of quality. and criteria for future regulation of 
waste disposal. At the same time, with urban 
growth, the State must determine the degree of 
treatment needed and the locations of outfall 
lines so that discharges will not reach waters 
used for recreational purposes. The studies are 
expected to include extensive charting of ocean 
current movements under varying wind and tide 
conditions. 

Other studies may seek data and information 
for measures that are needed to prevent the 
contamination of the ground water resources; 
for the financing of waste treatment facilities, 
and for appraising the effects and extent of 
radioactivity in the water resources of the State. 

The excellent basal water underlying Oahu 
has been extensively developed for domes- 
tic, industrial, and irrigation purposes. The 
continued protection of this valuable resource 
requires the development of information on po- 
tential sources of contamination so that pro- 
tective measures may be devised. With expan- 
sion of industry and residential areas above the 
basal water table and the increasing use of 
irrigation water, the need for such information 
is evident. 

Likewise, the interest in radioactivity is as- 
sociated with the proximity of the State to 
several nuclear weapon testing sites and the 
possible development of nuclear power plants. 

Shelter. Hawaii’s need for housing reflects 
the rise in population and in dwelling stand- 
ards. Since 1945, approximately 100 new sub- 
divisions were developed annually to provide 
more than 40,000 new homes. Thousands of 
units were built annually in the form of apart- 
ments and hotels throughout the State, in 
Waikiki and in other shoreline resort areas. 

With home construction in recent years con- 
centrated in the rural areas on Oahu, the island 
has rapidly become urbanized. The desire of 
young families to obtain better housing has 
contributed largely toward the high volume of 
home construction and continued large-scale 
subdivisions in rural areas where land is com- 
paratively cheap and available. 
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The amount of construction in Hawaii is in- 
dicated in the following summary of building 
permits issued during the past 10 years by the 
City and County of Honolulu Building De- 
partment. 


Estimated 
Building cost 
Year permits (thousands) 
EE ae ee a 7, 323 $46, 692 
ee ee ae 7,178 62, 245 
GIR let aes eee 11, 078 128, 896 


To relieve the shortage of housing, the Ha- 
waii Housing Authority, a body politic and 
corporate during its existence of 25 years, has 
provided approximately 4,385 dwelling units of 
public housing and 156 dwelling units of hous- 
ing for the elderly. It is estimated at this 
time the immediate need of families living in 
overcrowded and dilapidated housing is a mini- 
mum of 6,500 units. 

During the past 2 years the environmental 
health division in the Hawaii Department of 
Health has participated in the Honolulu con- 
demnation program of tenements and substand- 
ard dwelling units. A housing sanitarian was 
assigned to a special inspection team consisting 
of representatives from the city and county 
building department and the city and county 
fire department. In 1959 this team condemned 
63 substandard buildings, 17 of which were de- 
molished voluntarily. Most of the remaining 
buildings are part of an urban renewal project. 
Meanwhile, in order to coordinate its efforts 
with the city and county of Honolulu for con- 
tinued certification of the Urban Renewal 
Workable Program, the department of health 
is revising its housing code to follow the format 
and provisions of the Uniform Housing Code, 
1958 edition, of the International Conference 
of Building Officials. 

Food and nutrition. The production of sugar 
and pineapple, largely for export, has an an- 
nual combined value in the range of $250 mil- 
lion. In contrast, the total meat, poultry, and 
dairy production in the State has only about 
one-tenth of the value of sugar and pineapple 
production. 

About half of the food consumed on the 
islands is imported. Apart from dental caries, 
however, there is no reported evidence of nu- 
tritional deficiency of consequence. 

The State health department conducts an 
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—Hawuaiian Sugar Planters Association Photograph 


Hydroseparator takes sugarcane washings from Waialua mill (left), sifts out mud for landfill in 
swamps and coral rock areas. At right are bulk sugar storage bins. 


intensive program of milk and food sanitation, 
which employs 7 full-time and 21 part-time 
sanitarians and inspectors. 

A booklet published by Hawaii’s Department 
of Health, called Public Health Regulations, 
describes the comprehensive responsibilities of 
the agency. All food installations are under 
regulation. 

Although contamination of offshore waters is 
alleged, little regulation of traffic in clams, 
oysters, or crabs is necessary as there is vir- 
tually no commercial interest in these foods. 
They are gathered and eaten largely by 
amateurs. 

The food and drug branch of the environ- 
mental health division is unique in that it also 
carries out Federal responsibilities in behalf of 
the Food and Drug Administration. 

Dry powdered milk imported to the islands 
for retail sale is also reconstituted in wholesale 
quantities for sale to the Department of Defense 
and for flavored drinks. Maintenance of a 
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dairy industry to supply fresh whole milk is a 
conscious policy in the State, even though live- 
stock feed is usually imported. It is reasoned 
that in the event of an interruption of shipping, 
the islands might be bereft of milk unless the 
local farms are supported. The islands manu- 
facture no dairy products except cottage cheese 
and a small amount of butter. In 1957, the 
amount of milk sold raw on one island, Hawaii, 
was limited to one distributor with a 30-quart 
sapacity. Practically all milk is pasteurized 
today, except for a small amount on Maui and 
Molokai. 

In general, milk sanitation employs regula- 
tions based on the Public Heaith Service Rec- 
ommended Milk Ordinance and Code. Eating 
and drinking establishments are governed by 
regulations based on the recommendations of 
the Public Health Service. Inspection of meat 
is conducted by the State department of agri- 
culture and conservation. Slaughterhouse in- 
spection is conducted by the health department. 
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Sanitation services in general entail inspec- 
tional, regulatory, educational, and promotional 
activities designed to put into effect the statutes 
and regulations regarding dwellings, apartment 
houses, hotels, lodging houses, tenements, 
boarding houses, schools, hospitals, grocery 
stores, restaurants, liquor dispensers, soda foun- 
tains, food manufacturing plants, markets, food 
peddlers, dairy farms and milk and milk prod- 
uct plants, hog ranches, poultry farms, vege- 
table gardens, barber shops and beauty parlors, 
tattoo parlors, laundries and cleaning establish- 
ments, amusement places, and industrial plants. 


Vector Control 


The rapid urbanization that has taken place 
in certain areas of the State and the expansion 
of the tourist industry has resulted in an in- 
creased interest on the part of the public in fly, 
gnat, cockroach, tick, spider, and wasp infesta- 
tions. There is a strong demand for increased 
vector control for new housing developments 
and recreational areas. The major objects of 
vector control are the mosquito and the rat. The 
mongoose, imported to control the rat, has be- 
come something of a commercial pest. There is 
no rabies in Hawaii. 

Mosquito control. The night mosquito, Culex 
quinquefasciatus, the first species to establish 
itself in the islands, is reported to have been 
introduced aboard the ship Wellington from 
San Blas, Mexico, to Lahaina, Maui, in 1826. 
To date, three biting species have established 
themselves, and four nonbiting species were pur- 
posely introduced, the predatory Toxorhyn- 
chites. 

The three noxious species are Aedes aegypti, 
Aedes albopictus, and Culex quinquefasciatus. 
The two Aedes species are referred to as the day 
mosquitoes and the Culex species as night 
mosquitoes. 

The four species of Zoxorhynchites (Mega- 
rhinus) introduced on the islands for biological 
control of A. albopictus are 7. inornatus from 
New Britain in 1929, probably no longer pres- 
ent; 7’. brevipalpis from South Africa in 1950; 
T. splendens from the Philippines in 1953; and 
T. hypoptes from Panama in November—Decem- 
ber 1953, probably no longer present. Although 
T. brevipalpis and 7. splendens appear to have 
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established themselves in Hawaii, they seem in- 
capable of providing any significant economic 
control of A. albopictus. 

Dengue is the only mosquito-borne disease in 
the islands to have reached epidemic propor- 
tions. Significant outbreaks occurred in 1903, 
1912, and 1943-44. 

The trend in mosquito control is shifting from 
disease suppression to control of the mosquito 
nuisance, which is in most places kept at a toler- 
able level. In this regard, the night mosquito, 
C. quinquefasciatus, is the target. This foul- 
water species breeds in pools, tin cans, buckets, 
barrels, and other relatively small catchments. 
These small domestic foci may create significant 
annoyance if not discovered and corrected. The 
major extensive chronic breeding areas, how- 
ever, are natural ground pools, swamps, and 
other lowlands located for the most part in 
suburban and rural areas, as well as ponds 
associated with sugar plantation cane wash 
water used for irrigation or soil reclamation. 

There is no enabling legislation in Hawaii for 
the formation of mosquito abatement districts. 
Present prevailing opinion is that they are not 
needed. The staff of the vector control branch, 
within the limited scope of its operations, em- 
ploys chemical attacks on adult mosquitoes and 
larvae, biological enemies of the pests, and 
measures to limit the breeding places. 

The department of health’s mosquito activ- 
ities are complemented by programs carried out 
by Federal officials within military installations 
in Hawaii. Also, private industries such as the 
sugar plantations undertake larviciding opera- 
tions as well as water management practices to 
minimize mosquito breeding. These various 
authorities have established effective methods of 
exchanging information and _ coordinating 
plans. 

Rodent control. Hawaii’s subtropical climate 
affords and will continue to afford ideal condi- 
tions for rodents. The principal endemic ro- 
dent-borne diseases are plague, typhus fever, 
and leptospirosis. The human incidence of 
these diseases is low, thanks to sanitation and 
vigilant control. 

Hawaii’s experience with plague provides the 
incentive for rodent control. The historic out- 
break in Honolulu in 1899 resulted in 61 deaths 
out of 71 afflicted. 
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When an artificial lake formed inside Diamond Head after a heavy rainstorm, fish were introduced to 
cope with mosquito breeding. The fish multiplied so rapidly that mosquito control men had to 
go fishing. 


From Honolulu, plague vectors reached the 
islands of Hawaii, Maui, and Kauai. The dis- 
sase disappeared from Oahu and Kauai but 
sylvatic plague continues in two confined areas 
on Maui and Hawaii. In plague surveillance 
today, public health employees trap rats and 
study them and their fleas for evidence of in- 
fection. Control activities include poisoning, 
gassing, sanitation, and public education. A 
plague immunization program has been in effect 
since 1944. The last case of human plague oc- 
curred in 1949; the patient recovered after anti- 
microbial medication. The last rodent plague 
infection was detected in 1957 in the Hamakua 
District on the island of Hawaii. 

In 1958 studies on the ecology of plague were 
initiated and are currently being conducted in 
this district. In 1959 additional financial sup- 
port for a 3-year period was received from the 
Public Health Service. The research team in- 
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cludes a medical entomologist, two animal 
ecologists, and a microbiologist. Rodent con- 
trol men assist in field investigations. The 
principal objective is to determine why plague 
persists in the Hamakua District. The future 
course of the State’s plague surveillance and 
control may be shaped by the findings regarding 
population dynamics of the rodents and fleas, 
their physical environment, food and feeding 
habits, reproductive capacity, migration pat- 
terns, and intermingling of species. Also 
planned are investigations of the susceptibility 
of the mammal hosts to experimental plague 
infection and the capability of the fleas present 
to transmit plague. Several branches of the 
Hawaii Department of Health are actively par- 
ticipating in these studies. 

Another cooperative investigation concerns 
leptospirosis among rodents. A high rate of 
infection in these animals has been determined. 
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Vector control includes a well-rounded health 
education program. Transparencies on all 
phases of the bureau’s activities are now avail- 
able for use in connection with talks to schools 
and community organizations and for inservice 
training purposes. A 16-mm. film on plague 
control and research activities is near comple- 
tion. 


Communicable Disease 


In 1929 in Hawaii, of every 100,000 residents, 
418.5 died of a communicable disease. This 
mortality dropped dramatically decade after 
decade. In 1960, it was down to 27.0 (4). 

Although most communicable disease on the 
islands is well restricted by immunization pro- 
grams, by effective medical treatment, and by 
activities in sanitation and vector control, two 
infectious diseases command more than ordi- 
nary attention because of the special experience 
of the islands. One is tuberculosis; the other, 
Hansen’s disease. 

The tuberculosis death rate in Hawaii, 2.2 
per 100,000 in 1960, has dropped 90.8 percent 
in the past 10 years. Nevertheless, the case rate 
in 1960 was 27.1 per 100,000, above the national 
average. This rate both reflects and encourages 
the local zeal for case detection. 

The case detection program includes tuber- 
culin testing of all high school sophomores (in 
the year when it fits into their health educa- 
tion curriculum), of all university students, 
and others under age 40 who request a test. 
Prophylaxis is recommended for converters. 

Three mobile X-ray units are available to all 
communities and to the larger industries 
throughout the State. Community X-ray sur- 
veys are planned in cooperation with the com- 
munity organizations and the local tubercu- 
losis associations. Up to 40 percent of all new 
cases of tuberculosis are discovered from mobile 
X-ray screening. Foodhandlers and school 
personnel are required to have an annual test 
for tuberculosis. 

An X-ray survey is not completed until a 
diagnosis has been reported on every abnormal 
condition found on the original film. These 
diagnoses may be done by private physicians or 
at State facilities. The medical social worker 
insures that patients with suspected neoplasm 
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are brought to treatment or observation and 
that a special file is kept. 

The law provides tuberculosis treatment for 
any resident without charge. There are four 
sanatoriums. Some of the tuberculosis beds are 
unfilled. Recent legislation permits admission 
of indigent and medically indigent patients 
with chronic disease. Two sanatoriums have 
admitted chronic mental patients who formerly 
were at the State mental hospital. 

All inactive patients are followed for a min- 
imum of 5 years and most for much longer. A 
recent review of patients who have been re- 
moved from the case register found that a sig- 
nificant number of the sample had become 
reactivated. In March 1961 a study of prophy- 
laxis for inactive patients who had never had 
drug treatment was begun to determine whether 
the reactivation rate can be reduced. 

Until the introduction of the sulfone drugs 
in 1946, the prospect for patients infected with 
the Mycobacterium leprae, first isolated by 
Gerhard Armauer Hansen, was grim to say the 
least. With the advent of a scientific basis for 
management of Hansen’s disease, the main con- 
cern is not casefinding and treatment but 
erasure of the fear and stigma, which cause 
more suffering to the patient and family than 
the infection itself. 





Physiotherapist and young patient 
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Indications of modern confidence in treat- 
ment of the disease are found in a new center, 
Hale Mohalu, established near Pearl Harbor 
in 1949. In the past 5 years, 42 patients have 
been discharged from isolation and have re- 
turned to their former homes and associates. 
New admissions in the same period numbered 
31. Because of the long incubation period, it is 
difficult to determine the original source of in- 
fection, but there is reason to believe that 25 
percent of these infections were acquired outside 
the islands. Services for control of Hansen’s 
disease in Hawaii are supported largely by the 
Federal Government, as Hawaii does not send 
leprous patients to the Public Health Service 
Hospital at Carville, La. In a 10-year period 
at Hale Mohalu and Kalaupapa, 92 patients 
were admitted and 89 patients released. 


Maternal and Child Health 


The committee of the Hawaii Medical As- 
sociation advisory to the maternal and child 
health services branch, department of health, 
studies all maternal deaths and selected infant 
deaths. Its recommendations to hospitals, phy- 
sicians, and the branch on ways to decrease ma- 
ternal and infant mortality and morbidity have 
far-reaching effects. Well-child supervision 
and immunization are provided in child health 
conferences throughout the islands. One child 
in 12 attends these conferences before entering 
school. High priority is given to multiple- 
problem families. One-fourth of the children 
are from families which receive assistance from 
the department of social services. 

Programs which emphasize prevention and 
correction of neurologically handicapping con- 
ditions are a new development in Hawaii, as 
elsewhere. These programs include more and 
better obstetrical care, management of the 
epileptic and the cerebral palsied child, and a 
great increase in interest in the services for the 
mentally retarded child. 

The most pressing immediate problem is that 
of dental care for children whose families can- 
not afford private care. There is a high rate 
of caries, combined with inadequate services, 
particularly in the rural areas. Effects of the 
caries are seen in specific as well as general 
health problems. The bureau of crippled chil- 
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dren provides dental services for certain cate- 
gories of handicapped children, such as those 
with rheumatic heart disease, cleft palate, and 
cerebral palsy. 


Mental Health 

With statehood and subsequent State govern- 
ment reorganization, the Hawaii State Hospital 
(formerly Territorial Hospital) was placed 
with other mental health services within the 
health department. 

Starting with a 1,200-bed, modern State hos- 
pital, a large day hospital convalescent facility, 
and four regional mental health centers on 
Oahu and one regional mental health center on 
each of the three major neighbor islands, the 
department is moving toward “total treatment” 
units. This means combining mental health 
promotional, preventive, and treatment func- 
tions within each of these islands. 

Two of the neighbor islands are providing, 
in addition to preventive and outpatient treat- 
ment services, long-term hospitalization for 
mentally ill persons in tuberculosis sanatoriums, 
with supervision by the State hospital staff. 
Also, the State provides funds for short-term 
hospitalization of medically indigent mentally 
ill persons in general hospitals. 

The division of mental health, with the assist- 
ance of the National Institute of Mental Health, 
is establishing a central patient registry to com- 
pile epidemiologic data and information about 
the flow of patients into, through, and out of 
the State treatment facilities. 

There are no special facilities for the in- 
patient treatment of emotionally disturbed chil- 
dren and no family care program for either 
children cr adults. Various community organi- 
zations are exploring the possibilities of opening 
a small day care center for a selected group of 
disturbed children. 

Many visitors to the islands are struck by a 
serenity among Hawaiians, coupled with ex- 
traordinary friendliness and hospitality. Al- 
though such traits are hardly universal, their 
frequency indicates to the newcomer (malihini) 
a relatively high level of public mental health. 
This conclusion is strengthened by the common 
acceptance of religious and ethnic variety in 
the islands: it is as natural to accept a difference 
there as it is to expect uniformity elsewhere. 
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Mental Retardation 

In the 1960 reorganization of the government, 
the institution for the mentally retarded, 
Waimano Training School and Hospital, was 
transferred to the department of health. A 
new division of mental retardation was created 
and the institution and a community services 
branch were placed within this unit. 


The department appointed an advisory com- 
mittee on mental retardation with representa- 
tion from agencies providing services to 
retardates: the department of education’s divi- 
sion of vocational rehabilitation, the University 
of Hawaii, department of social services, 
Pediatric Society of the Medical Association, 
and representatives of the Hawaii Association 





Ho’oponopono or Setting to Rights 


In pre-Christian days, ho’oponopono was of great 
importance and is not entirely deserted by some to 
this day. My people believed that the taking of 
medicine was of little help without first removing 
any and all mental obstructions. “E ho’oponopono 
mua i kuakahi ka la’au,” or “Set to rights first so 
that medicine might take effect.” 

I have participated in many a ho’oponopono in 
my immediate family, with my grandmother and 
her semi-heathen ways and my mother in her all 
Christian ones. Today, the ho’oponopono remains 
only as a fond memory since the death of my mother 
in 1942. When a problem arose in the family 
affecting an individual or the group as a whole, 
every member of the immediate family turned to 
the ho’oponopono. The problem might be lack of 
employment, physical illness, ill luck, or whatever. 
If it was illness, the ailing person was asked whether 
he had a feeling of resentment against anyone or 
had committed a deed that he should not have. If 
he had, he confessed and explained. Then he was 
asked whether he was convinced that it was wrong, 
and if he was, a prayer was asked, asking forgive- 
ness of God or the gods. The person against whom 
the feeling of resentment was directed was asked to 
forgive him also. If he, in turn, bore an ill will 
and had thought or spoken evil against him, he must 
ask to be pardoned. First the patient confessed and 
was forgiven, then he in turn forgave the trespasses 
of the others against him. A mutual feeling of 
affection and willingness to cooperate had to exist 
in the family and the household before anything 
further could be done. So it was between the 
family and the ’aumakua, all obstructions had to 
be removed. The current of affection and co- 
operation had to flow freely between the ’aumakua 
(gods) and the family also. 

The process of ho’oponopono sometimes took 


from one to several hours, depending on the natures 
of the individuals, whether quick to anger and to 
curse, or the reverse. If the process would be too 
lengthy it would be broken up in shorter sessions 
with periods of rest between so as not to exhaust 
the patient. In my family, most ho’oponopono did 
not go beyond the door of our house, because ours 
was a family of kahunas, but with soine a kahuna 
from outside handled the ho’oponopono. One did 
a lot of self-examining during a ho’oponopono 
whether one was the patient or not. 

I know, for I had participated in it for 47 years, 
from semi-Christian to all Christian times. The 


process was similar except that with the latter there. 


was no calling upon the ’aumakua. Every one of 
us searched our hearts for any hard feelings one 
against the other and did some thorough mental 
housecleaning. We forgave and were forgiven, 
thrashing out every grudge, peeve, or resentment 
among us. In this way we became a very closely 
bound family unit. 

With some people, the ho’oponopono was com- 
bined with “Wahi i ka Paipala.” The ho’opono- 
pono is rare today and regarded as a silly remnant 
of heathenism by most people and squelched at 
every turn. With modern psychiatry, the doctor 
deals with a single individual, but in the ho’opono- 
pono it included the entire household who were 
made to feel their responsibility toward an ailing 
member and to each other. 

Expressions like “ku i ka mihi” or repentance, 
“ku i ka pule,” set a special period of time for 
prayers, and “kukulu kumuhana” or present the 
problem to God, were often heard then and are still 
heard now.—Mary Kawena Pukul WanI1I Ka Pal- 
PALA, associate in Hawaiian culture, Bishop Museum, 
Honolulu. 
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to Help Retarded Children. This committee 
meets monthly to advise the division on policy 
and program development, and it serves an im- 
portant exchange function in keeping agencies 
informed about all segments of the program. 

Waimano Training School and Hospital pro- 
vides care, supervision, and training to 860 resi- 
dents. In its first year within the health 
department, professional staff has been added 
for occupational therapy, manual arts and 
homecrafts instruction, and administrative per- 
sonnel for a training section. 

Both adults and children are evaluated at 
clinics operated throughout the State. Also 
some training is provided for groups of young 
retardates. It is estimated that there are 18,000 
retarded in Hawaii and that there is an annual 
increment of 544 newborn to this group. 


Dental Health 


Hawaiians have one of the highest dental 
caries attack rates in the nation, according to 
data released in February 1960 on school chil- 
dren, 9 to 16 years of age. The number of fill- 
ings is also high, although the interest in sound 
teeth and oral health is not pronounced. 

Although no civilian water supply is fluori- 
dated, an experimental fluoride tablet program 
is being tried on one sugar plantation. For 
many families on the islands it is not practical 
to obtain water from a central treated source. 
Topical applications of sodium fluoride are be- 
ing employed statewide by the dental hygiene 
service. 


Chronic Disease and Rehabilitation 

The increases in cancer and diseases of the 
heart as leading causes of death are associated 
with the changing pattern of the population. 
Although Hawaiians are relatively young, that 
portion of the population over 65 years in- 
creased 39 percent in the period from 1950 to 
1960. Chronic illness and disability, afflicting 
all age groups, especially are visited upon the 
aged. Hawaii consequently has undertaken to 
prevent disability associated with prolonged in- 
activity and with the failure to encourage the 
aged patient to recover the ability to look after 
personal needs. 
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The first step was professional preparation 
of medical and paramedical personnel, who had 
exhibited intense interest in rehabilitation but 
lacked familiarity with the scope and content 
of such work. fn the training sessions for 
nurses, physicians, and others who work with 
the handicapped, priority was given those from 
islands where they do not have ready access to 
a specialized medical rehabilitation facility. 
The only facility of this kind is in Honolulu. 

The object of the training was to enable work- 
ers to carry out restorative treatment with 
limited resources, without recourse to special- 
ized personnel or equipment. The staff of the 
center in Honolulu has supervised these work- 
ers in providing restorative care to many pa- 
tients on the neighbor islands. The supply of 
such services, however, is still far short of the 
demand. 

The division of vocational rehabilitation in 
cooperation with the State department of 
health, Hawaii Medical Association, and the 
Rehabilitation Center of Hawaii is conducting 
a demonstration project aimed toward prevent- 
ing or reducing the need for long-term 
dependency among the chronically ill and to 
explore ways in which this may be accomplished 
in this community. Physicians and rehabilita- 
tion specialists examine and evaluate patients 
and provide complete rehabilitation treatment. 

Diabetes screening has found disease in nearly 
2 percent of those screened. Of these diabetics, 
60 percent had no previous knowledge of their 
condition. 


Cancer Control 


Public education programs on cancer have 
been conducted in Japanese, several Filipino 
dialects, and Chinese, as well as in English, with 
pamphlets and movies produced locally as co- 
operative ventures between the health depart- 
ment and the American Cancer Society, Hawaii 
Division. Professional education programs 
have been conducted in cooperation with various 
voluntary and professional organizations. 

A cancer morbidity study which covered 11 
years (1944-54) produced statistics on ethnic 
differences in the incidence of cancer. A special 
study on the incidence of skin cancer was con- 
ducted with the Hawaii Dermatologic Society. 
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Ethnic differences in the incidence of this type 
of cancer are still being investigated. 

Morbidity studies conducted here have 
pointed out the high incidence of cancer of the 
stomach in Japanese men, prompting 
epidemiologic efforts to find reasons for this. 
Other ethnic differences have been established, 
such as the low incidence of cancer of the breast 
in Japanese women as compared with Caucasian 
women. 

The most recent project in cancer statistics is 
the tumor registry, a joint venture of the 
Hawaii Medical Association, the American 
Cancer Society, Hawaii Division, and the State 
health department. 

Any physician or dentist in the State can send 
a smear test from any body secretion to the 
cytology laboratory and receive the detection 
service free of charge. This laboratory service 
provides comprehensive smear test detection 
coverage. 


Alcoholism 


The alcoholism clinic was set up in the State 
health department in 1955. This activity has 
developed considerably in the past 6 years, and 
the first bureau of alcoholism control was 
started in 1960. The program in development 
is to include public and professional education 
services, rehabilitation services through such 
facilities as the halfway house operated by the 
Hawaii Alcoholism Foundation, and preventive 
work with industrial employees. The program 
is supported by a percentage of the liquor 
license fees. 


Research 


Hawaii has the facilities, the enthusiasm, and 
certain natural advantages which have 
stimulated public health research to an unusual 
degree in recent years. Only 10 years ago, 
health agencies in Hawaii had few research 
projects in mind. At present, thanks in part to 
support from the Public Health Service, a 
broad range of studies are underway. In addi- 
tion to the studies on plague, the health survey, 
voleanic effects, offshore water investigations, 
and other experiments mentioned earlier, sev- 
eral are noteworthy. 
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Human factors in traffic accidents are the 
subject of an inquiry which began with tests 
and examination of 250 experienced professional 
drivers, including measurements of visual per- 
ception, self-appraisal, response to traffic 
frustrations, and ability to deal with traffic con- 
ditions. A second phase of the study will deal 
with experienced adult drivers, and the third 
will study teenage applicants for licenses, who 
will be followed for 5 years. 

Other studies include a search for arthropod- 
borne encephalitis; the etiology of bovine 
arteriosclerosis, which occurs in nature in 
Hawaii as in no other region; an atherosclerosis 
survey among the human population; and a 
comprehensive evaluation of school health 
services. 


Prospects 


The future of Hawaiian health was forecast 
by Dr. Lee in addressing the Pacific Science 
Congress (8).-: 

“The future in public health in Hawaii holds 
forth exciting challenges. In the foreseeable 
future, Hansen’s disease, tuberculosis, and po- 
liomyelitis will have been eradicated. Mental 
health service will be well developed on all 
islands, with private care a part of the general 
hospital system as a routine procedure. Cus- 
todial care will be limited to those patients who 
show no response after long periods of treat- 
ment. 

“Cure for most cancers would have been 
found and this health problem no longer will be 
the second leading cause of death. 

“Alcoholism, suicide, accidental injuries, and 
deaths will be leading problems of the State. 
Care of the aged and the chronically ill will 
have been greatly improved and homemaker 
services and care for the homebound will be 
provided. Comprehensive health and medical 
services will have been improved. 

“Occupational health and medical services 
will be expanded as the State becomes more and 
more industrialized. 

“A medical school at the University of Ha- 
waii may be established during the growth of 
the East-West Cultural Center. The medical 
school will serve State, national, and interna- 
tional needs. Health research activities will be 


Public Health Reports 





actively carried out at the university, hospital, 
health department, and in other health agency 
programs. Environmental health will con- 
tinue to be an important part of the health de- 
partment program for the prevention of air 
pollution, for radiation health, and disposal of 
solid waste and sewage.” 
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Purified Virus From Leukemic Rats 


Extraction of nearly pure virus from the blood of laboratory rats 
with virus-caused leukemia has been accomplished by A. J. Dalton 
and J. B. Moloney of the National Cancer Institute, Public Health 
Service. The availability of a relatively simple method of extracting 
purified virus from cancer-bearing hosts will greatly aid efforts to 
learn whether viruses cause human leukemia, according to the In- 
stitute’s director, Dr. Kenneth M. Endicott. Cancer Institute scien- 
tists are already searching for viruses that may cause leukemia in 


the blood of human leukemia patients. 


The procedure used to extract virus from the blood of rats consists 
essentially of centrifuging the blood four times at high speeds. Blood 
cells and other debris are separated out, and a small, solid pellet con- 
sisting almost entirely of virus particles is formed. The purified 
virus extracted from the blood of rats causes leukemia sooner and 
in a higher percentage of animals than does virus recovered from 


other rat tissues. 


The possibility of extracting virus from blood was revealed by an 
electron microscope study by Dalton, who saw many virus particles 
in the blood plasma of rats having the so-called Moloney leukemia. 
This leukemia was discovered 3 years ago in mice by Moloney after 
he had inoculated them with cell-free extracts of a solid tumor, 
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New Members of the 
PHR Board of Editors 


Dr. Littauer 


The Board of Editors of Public Health Reports 
has four new members, who will serve for 3 
years. Retiring from the board are: Dr. Fran- 
cis A. Arnold, Jr., Dr. W. Palmer Dearing, 
Karl M. Mason, and Ruth Sleeper. 


David Littauer, M.D., has been executive director 
of the Jewish Hospital of St. Louis, Mo., since 1952. 
Previously, he was director of Menorah Medical Cen- 
ter in Kansas City. During World War II, he was 
commanding officer of an Army hospital in the Pacific 
theater. 

He is a member of the council of professional prac- 
tice of the American Hospital Association, president 
of the Hospital Association of Metropolitan St. Louis, 
and a member of the board of directors of the Health 
and Welfare Council of St. Louis. He is co-chairman 
of the Medical Care Research Center of Washington 
University and the Jewish Hospital and a research 
associate in the university’s social science institute. 

Dr. Littauer is a lecturer in hospital administra- 
tion at Washington University and at St. Louis Uni- 
versity. He is on the board of editorial consultants 
for Modern Hospital magazine and is chairman of the 
board of publications of the American College of Hos- 
pital Administrators. He has authored more than 30 
articles published in hospital and medical journals, 
and a monograph on home care. 

Dr. Littauer graduated from Cornéll University in 
1927 and received his medical degree from the New 
York University College of Medicine in 1933. He is 
a fellow of the American College of Hospital Adminis- 
trators, the American Medical Association, the Ameri- 
can Public Health Association, and the Gerontological 
Society. 

Margaret F. Shackelford, M.S., has been direc- 
tor of the division of statistics, Oklahoma State 
Department of Health, since 1948. She is also assistant 
professor of biostatistics in the department of preven- 
tive medicine and public health, Oklahoma University 
School of Medicine. She has been in the Oklahoma 
State Health Department since 1938. In 1956, she 
was a consultant in vital statistics to the Public Health 
Service Indian Health Survey. 

Mrs. Shackelford is vice president of the American 
Public Health Association and president of the Amer- 
ican Association for Vital Records and Public Health 
Statistics. She is a member of the U.S. National Com- 
mittee on Vital and Health Statistics and the Standing 
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Mrs.Shackelford Dr. Galagan Mrs. Leone 


Committee of the Public Health Conference on Records 
and Statistics, both sponsored by the Public Health 
Service. She is also a member of the APHA Subcom- 
mittee on Educational Qualifications of Public Health 
Statisticians. 

Mrs. Shackelford received her B.A. degree from the 
University of North Carolina in 1936 and her M.S. in 
biostatistics from the Columbia University School of 
Public Health in 1947. 

Donald J. Galagan, D.D.S., M.P.H., is chief of the 
Division of Dental Public Health Resources, Public 
Health Service, and a career dental officer in the 
Service. 

He has served in a variety of clinical, research, 
and public health capacities. His most significant re- 
search work has been in the development of topical 
fluorides and water flucridation techniques to prevent 
dental caries. He has provided leadership to various 
dental public health programs, both of a general nature 
and those concerning special areas such as dental 
services for the chronically ill. 

Dr. Galagan graduated from the College of Den- 
tistry, State University of Iowa, in 1937 and received 
his master of public health degree from the Univer- 
sity of California in 1950. He is a diplomate and 
current president of the American Board of Dental 
Public Health. Dr. Galagan was a member of the 
Surgeon General’s Task Force on Mission and Organi- 
zation of the Public Health Service. 

Lucile Petry Leone, R.N., M.A., is chief nurse officer 
of the Public Health Service and holds the rank of 
Assistant Surgeon General. Before coming to the 
Public Health Service in 1943 to direct the U.S. Cadet 
Nurse Corps program, she was associate professor at 
the University of Minnesota School of Nursing. 

She served as technical adviser to the U.S. delega- 
tion at the first and ninth World Health Assemblies 
at Geneva and is a continuing member of the Panel 
of Experts on Nursing of the World Health Organi- 
zation. 

Mrs. Leone has received honorary doctoral degrees 
from eight universities. In 1957, she received the 
Lasker Award, and in 1959, the Florence Nightingale 
Medal of the International Committee of the Red 
Cross. In 1961, she was re-elected presideut of the 
National League for Nursing. 

Mrs. Leone is a graduate of the Johns Hopkins 
School of Nursing and received her master’s degree 
from Teachers College, Columbia University. 
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Review of the Literature 


Socioeconomic Status and Mortality 
in the United States 


EDWARD G. STOCKWELL, Ph.D. 


HE KNOWLEDGE that differences in so- 

cloeconomic status are related to differences 
in mortality rates has long been of concern to 
persons seeking to improve levels of health and 
well-being. Ever since 1833, when Corbaux 
first called attention to their existence (/), the 
study of mortality in different socioeconomic 
groups has occupied the attention of many 
scholars in a variety of fields. 

In view of this long concern, it is somewhat 
surprising that there exists a gap in our know]l- 
edge pertaining to the precise influence of 
socioeconomic factors on mortality rates com- 
pared with the influence of other more general 
demographic characteristics. In contrast to an 
abundance of fairly reliable published material 
showing the relationship of such characteristics 
as sex, age, and race to mortality rates, studies 
relating mortality to socioeconomic status are 
relatively rare. Although people have long 
been aware of the generalization that mortality 
is inversely related to socioeconomic status, 
very few empirical studies have been under- 
taken for the specific purpose of examining this 
relationship more thoroughly. Thus, this is 
clearly an area in which the need for additional 


research is especially acute. 


Occupation 


The relative lack of studies pertaining to the 
relationship between socioeconomic status and 
mortality is due in part to the difficulty of ob- 
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taining the necessary data. Aside from occu- 
pation, no information is provided by the death 
certificate currently in use that would place the 
deceased directly in one or another socioeco- 
nomic class. However, a man’s occupation is 
an extremely crucial factor in determining his 
socioeconomic status, and it has long been rec- 
ognized that people in the higher social classes, 
as indicated by occupation, have an appreciably 
lower death rate than those at the other end of 
the social scale. As one group of authors (2) 
has noted, “The work a man does, the condi- 
tions under which his work is done, and the 
wages he receives for it determine in great 
measure the circumstances of his life, the house 
he lives in, the clothes he wears, the food he 
eats, and his recreation. A man’s occupation 
is, therefore, one of the potent factors deciding 
the state of his health and fixing the length of 
his life.” 

For these reasons, several studies, both in this 
country and abroad, have been undertaken in 
an effort to understand more clearly the rela- 
tionship between occupation and mortality. 
Daric (3) has made a comprehensive review of 
the literature on occupational differences in 
mortality up to 1950. The longest and most 
complete coverage of the relationship between 
occupation and mortality is found in the pub- 
lications of the Registrar General’s Office of 
England and Wales, dating back as far as 1851. 
Logan (4) has summarized the work of this 
office up to and including the census of 1951. 
In the United States, the studies of Dublin and 
his collaborators in the Metropolitan Life In- 
surance Company (5) date back as far as the 
period 1911-13. 

Prior to 1911, the Bureau of the Census had 


1081 








published tables reporting mortality by occu- 
pation for the years 1890 (6) and 1900 (7). 
These early studies, which were oriented 
toward an examination of the mortality levels 
characteristic of particular occupations, did 
not, however, purport to provide any informa- 
tion pertaining to the existence of mortality 
differentials by occupational “classes.” A\|- 
though it was generally accepted that mortality 
rates were highest among persons in the more 
menial occupations, it was not until 1934, when 
the classic study by Whitney was published by 
the National Tuberculosis Association (8) that 
data concerning occupational class differences 
in mortality became available in this country. 
Using the Edwards classification scheme (9), 
Whitney compared death rates by occupation 
for those States where it was felt that occupa- 
tional returns on the death certificate were 
sufficiently complete to justify relating them 
to census population data. Her findings in- 
dicated the existence of a pronounced inverse 
relationship between occupational class and 
mortality, the death rate of 13.1 per 1,000 for 
unskilled persons being nearly twice the rate of 
7.0 per 1,000 for persons in professional 
occupations (8). 

More recently, a preliminary report of a 
study carried out in connection with the 1950 
census indicated that the inverse relationship 
between occupational class and mortality still 
prevails in the United States, and that the 
level of mortality among lower occupational 
classes is still approximately twice as high as 
that characterizing the professional and 
managerial group (10). 

Although the studies of Whitney (8) and 
Moriyama and Guralnick (0) clearly point 
to the existence of a marked inverse gradient 
when mortality is related to occupational class 
in the United States, there are certain diffi- 
culties associated with the way in which oc- 
cupation has been used as an index of 
socioeconomic status. These difficulties stem 
from several limitations inherent in the avail- 
able data, and any person who either attempts 
research in this area or uses materials on oc- 
cupational mortality should keep these 
limitations in mind. 

The most outstanding difficulty in relating 
mortality to occupation is the computation of 
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death rates. In order to compute death rates 
by occupation, two figures are needed: the 
number of persons in each occupation dying 
during a given period, and the total number 
of persons enumerated in each occupation dur- 
ing the same period. At first glance these fig- 
ures would appear to be readily available from 
death certificates and from published census 
sources. However, for a variety of reasons, the 
comparability of these two sets of data may be 
questioned. In the first place, the two sources 
do not follow the same procedures in recording 
occupation. On the one hand, the death 
certificate currently in use asks for the usual 
occupation of the deceased, and further speci- 
fies the “kind of work done during most of life.” 
The census, on the other hand, prior to 1960, re- 
corded the occupation in which a person was 
engaged at the time of enumeration. Since a 
sizable proportion of the aged in the labor 
force work in occupations radically different 
from those in which they were engaged during 
the major part of their working lives (77), it 
is quite possible that the occupation reported 
in the census will differ from that which is 
subsequently recorded on the death certificate. 

Comparability between death certificate and 
census data may also be affected by the fact 
that death certificates record an occupation for 
all deceased persons—whether employed at the 
time of death, unemployed, or retired. On the 
other hand, prior to 1960, the census presented 
occupational data which referred only to those 
persons who were active members of the labor 
force, either employed or seeking employment 
in a particular occupation, at the time of 
enumeration. This means that when death 
rates are computed for occupational classes, the 
population base does not include all persons 
who were “exposed to the risk of dying,” and 
any differences between occupations concerning 
the number enumerated as opposed to the num- 
ber who, although not working at the time, be- 
longed to a particular occupational class could 
seriously bias the resulting occupational death 
rates. 


Socioeconomic Status 


Although the preceding discussion does not 
exhaust the ways in which comparability be- 
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tween data from death certificates and census 
reports might be affected (72), it clearly indi- 
cates the limitations of using occupational data 
from census and vital registration sources in 
the analysis of socioeconomic differentials in 
mortality. In view of these limitations, it is 
not surprising to find that several alternative 
approaches have been used to study the relation- 
ship between socioeconomic factors and levels 
of mortality. In these endeavors, the house-to- 
house canvass or sample survey has played a 
leading role. 

Although not specifically concerned with mor- 
tality, Sydenstricker’s early study of Hagers- 
town (/3) may be regarded as the forerunner 
of surveys in this country designed to assess 
the influence of the socioeconomic environment 
on health. This study, which was based on a 
survey of 1,800 families in Hagerstown, Md., 
beginning in the autumn of 1921, showed that 
levels of health, as determined by the occur- 
rence of illness, became noticeably poorer as 
family income decreased. Furthermore, it was 
found that the amount of medical care received 
decreased with income status; only 43 percent 
of the illnesses among the “very poor” were at- 
tended by a physician in contrast to 70 percent 
among the “well-to-do” families. Although 
some variations between income groups were 
observed when specific ages and causes were ex- 
amined, Sydenstricker concluded: “Two facts 
remain fairly clear, however—one is that the 
illness rate as observed was higher for the poor 
than for those economically better off; the 
other is that, in general, those families which 
were definitely above the average of this com- 
munity in economic condition had medical at- 
tention to a considerably greater extent than 
the remainder of the population.” 

The relationship between health and socio- 
economic status was again examined a few years 
later in the spring of 1933. At this time, a 
house-to-house canvas, carried out in 10 locali- 
ties that were particularly hard hit by the de- 
pression, showed that there was a marked in- 
crease in the incidence of disabling illness as 
per capita family income declined (74). Sim- 
ilarly, the National Health Survey conducted 
between November 1935 and March 1936 showed 
a very pronounced association between health 
and economic status. To illustrate, the case 
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rate for acute and infectious illnesses, which was 
160 per 1,000 among persons on relief, declined 
consistently as income rose so that the rate for 
the group with an annual income of $5,000 or 
more was only 107 per 1,000 population (78). 
Moreover, the National Health Survey found 
that socioeconomic status also bore a strong in- 
verse association to the frequency of disabling 
accidents (/6), accidental death (77), incidence 
of chronic impairments (78), and receipt of 
medical attention (79). 

In more recent times, the adverse effect of a 
low socioeconomic status on levels of health is 
demonstrated by findings such as the existence 
of a direct relationship between family income 
and the proportion of illness and injury cases 
that receive medical attention (20), and an in- 
verse relationship between income and the num- 
ber of workdays lost per person per year as a 
result of disabling illnesses or injuries (27). 

Another methodological approach which has 
been used to examine the relationship between 
socioeconomic status and health involves the 
use of census data to divide the country into 
broad socioeconomic areas, Pennell has shown, 
for example, that the existence and use of hos- 
pital facilities was inversely correlated with 
economic status when the 48 States and the Dis- 
trict of Columbia were ranked according to 
average annual per capita income (22). Simi- 
larly, Dorn, using data from the 1930 census to 
group the rural counties of Ohio into two broad 
categories, showed that the age-adjusted death 
rates in areas of “poor economic status,” such 
as depressed agricultural and mining areas, 
were about 10 percent greater than the cor- 
responding rates in the areas of “good economic 
status” (23). For males, the death rate in 
areas of good economic status was 8.3 per 1,000 
as opposed to a rate of 9.3 in the poor areas; for 
females the corresponding rates were 7.9 and 
8.7, respectively. 

More recently, Altenderfer (24), using data 
on per capita income to rank 92 cities in the 
United States whose 1940 population exceeded 
100,000, noted that the age-adjusted death rates 
showed a pronounced tendency to decline as the 
average income of a city rose. This inverse re- 
lationship was found to hold for all deaths 
from all causes, for infant deaths, for maternal 
deaths, and for deaths due to the major chronic 
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diseases as well as to the infectious causes. A 
subsequent study (25) based on 973 cities of 
10,000 or more population ranked according to 
infant mortality rates yielded similar findings: 
in cities having the lowest infant mortality 
rates the average annual per capita income was 
$722 as opposed to $595 among those cities in 
which infant mortality was greatest. 

A third approach, which is being used more 
extensively as the data become increasingly 
available, also involves the use of census data. 
Using information on the death certificate per- 
taining to the usual place of residence of the 
deceased, mortality is examined in relation to 
certain social and economic characteristics of 
census tracts, the small, relatively homogeneous 
geographic areas into which many of the larger 
cities and their environs have been divided for 
statistical purposes (26). However, as when 
death certificate occupational entries are used 
to classify decedents into broad socioeconomic 
groups, use of census tracts as analytical units 
has many limitations. The pros and cons of 
the census tract approach have been discussed 
extensively elsewhere in the literature and 
therefore will not be taken up here. A brief 
review of the problems, as well as a pertinent 
bibliography, has been presented by Coulter 
and Guralnick (27). 

Using the value of owned homes or monthly 
rental, as reported by the Federal census, Allen 
(28-30) has made a careful study of the rela- 
tion between socioeconomic status and mortality 
in Cincinnati, Ohio. In 1930, 1940, and again 
in 1950 the adverse effect of a poor socio- 
economic environment on levels of mortality 
was found to be very pronounced. In the most 
recent study, for example, the infant mortality 
of the white population was nearly ti:ree times 
as high in the lowest economic area as it was 
in the remainder of the city (39). Similar 
studies carried out in a number of other cities 
and using a variety of indices have also found 
mortality levels to vary inversely with socio- 
economic status. In Chicago in 1920-40 the 
expectation of life at birth for both males and 
females increased markedly with socioeconomic 
status when the census tracts of that city were 
grouped according to median monthly rent 
(31). Similarly, a study made in New Haven, 
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Conn., in 1930 demonstrated clearly that mor- 
tality rates tended to rise as socioeconomic sta- 
tus decreased (32), as did studies of Buffalo, 
N.Y., in 1940 (33) and Houston, Tex., in 1950 
(34). 

All of the studies mentioned so far have 
pointed out the existence of a pronounced in- 
verse relationship between mortality and so- 
cioeconomic status. However, not all studies 
substantiate this conclusion. For example, a 
followup study of the participants in Syden- 
stricker’s survey of Hagerstown showed an er- 
ratic pattern when the extent of illness was 
related to economic status (35). Similarly, a 
survey of Butler County, Pa., during the 
summer of 1954, which used the Edwards occu- 
pational classification as an index of socio- 
economic status, concluded that there was no 
discernible difference in the incidence of illness 
among the several classes (36). 

The existence of areas of disagreement be- 
comes increasingly apparent when more specific 
cases are considered. To illustrate, in contrast 
to a very strong inverse relationship between 
socioeconomic status and infant mortality found 
in Houston, Tex. (34), the association appeared 
to be almost nonexistent in Syracuse, N.Y. (37), 
and in Providence, R.I. (38). Similarly, al- 
though some studies suggest that the relation- 
ship does not hold for the major chronic 
diseases (4, 30), still others would indicate that 
the inverse relationship is just as strong for 
deaths due to chronic ailments as it is for deaths 
resulting from infectious causes (39). Fur- 
thermore, even those studies that agree on the 
existence of a differential frequently disagree 
as to whether the differential is becoming 
smaller (37) or whether it is still the same or 
even more pronounced than it has been in the 
past (30). Such conflicting observations con- 
cerning the existence, nature, and extent of 
socioeconomic mortality differentials clearly in- 
dicate the need for additional research in this 
area, 

Conclusion 

The preceding review of the literature per- 
taining to socioeconomic mortality differentials 
in the United States indicates the type of re- 
search that has been done in this area and the 
nature of the results obtained. In the past, 
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the general conclusion of all of these studies, 
many of which employed markedly different 
methodological approaches, demonstrated the 
existence of a definite inverse relationship be- 
tween mortality rates and socioeconomic status. 
However, in the more recent period there seems 
to be some conflict as to whether or not such a 
differential exists, either for total mortality or 
for mortality from specific causes. Moreover, 
even when the existence of such a differential is 
agreed upon, there is disagreement as to whether 
or not it is narrowing. It may be that the ex- 
istence of socioeconomic mortality differentials, 
and whether they are becoming smaller or 
larger, actually varies from one area to another. 
On the other hand, the presence and nature of a 
relationship may depend on the variables chosen 
to measure socioeconomic status, for example, 
income as opposed to rent or occupation, or the 
particular methodological procedures employed. 
One recent study has demonstrated that all of 
these factors may exert an influence on the 
nature of socioeconomic mortality differentials 
(40). 

In order to clarify the present situation, and 
to determine validly whether or not the tradi- 
tional socioeconomic differential still exists, 
whether it characterizes all or only a few 
aspects of total mortality or whether it is 
narrowing, a continuous series of comparative 
studies is needed. Moreover, the comparison of 
areas and the description of time trends must 
clearly indicate what is being compared and 
must include specific qualifications when 
different methodological procedures, different 
sources of data, and different universes are used 
in the comparison. Only when we have a con- 
tinuous series of studies on the ways in which 
different status factors affect mortality will we 
haveea-seund basis for determining the effect 
of overall socioeconomic status on mortality. 

A project of the 1960 census will be match- 
ing a sample of death certificates to census re- 
turns for the purpose of analyzing socioeco- 
nomic mortality differentials (47), and it is 
hoped that the completion of this work may 
provide a starting point for the much needed 
ongoing series of studies concerning the rela- 
tionship between various aspects of mortality 
and the several components of socioeconomic 
status. 
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Dental Caries in Maryland Children 
After Seven Years of Fluoridation 


A. L. RUSSELL, D.D.S., M.P.H., and CARL L. WHITE, A.B. 


SUBSTANTIAL inhibition of dental 

caries after 5 years’ use of fluoridated com- 
munity water has been reported previously for 
children of Montgomery and Prince Georges 
Counties, Md., adjacent to the District of 
Columbia (/). At the end of the fifth year 
essentially all of the inhibitory effect was seen 
in teeth which had erupted after fluoridation 
was begun. The present report describes caries 
patterns in this same population 2 years later, 
after 7 years of fluoridation. Data presented 
here may be compared directly with the 5-year 
findings. 

Design of the study and the methods em- 
ployed have been described in detail (2). All 
the children in the study are white and were 
born in and have resided continuously in 
the area. None has received such caries-preven- 
tive treatments as the topical application of 
fluoride solutions. Examinations were made 
by a small and carefully calibrated group of 
examiners, using mirror and explorer. The 
survey described here was carried out in Janu- 
ary and February 1959. 

The area where these children live is supplied 
with water from a single filtration plant main- 
tained by the Washington Suburban Sanitary 
Commission. The mean daily fluoride level in 
finished water at this plant was 1.005 ppm dur- 
ing 1957, the sixth year of the study, and 0.991 
ppm during 1958. Most monthly averages were 
within the range of 0.99 to 1.02 ppm. Fluoride 
levels had been maintained at 0.9 to 1.0 ppm 
during the first 2 years of fluoridation and at 
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1.0 ppm during the third, fourth, and fifth 
years. The fluoridating vehicle used has been 
sodium fluosilicate (/). 

As in 1957 the mean numbers of permanent 
teeth in eruption were essentially those which 
would have been predicted from the 1952 data. 
In the 2,872 children observed there were 0.2 
percent fewer permanent teeth than in 1952. 
Numbers of deciduous teeth present were virtu- 
ally identical with the 1952 expectancies in the 
2,103 children 9 years of age or older. In chil- 
dren 8 years of age or younger, however, there 
were substantially more deciduous teeth pres- 
ent than would have been expected from the 
1952 data, an increase over this age range of 
about one-half tooth per child. This was due 
principally to greater numbers of retained first 
and second deciduous molars. In children aged 
6 years in 1959 (the first large group born 
since fluoridation to enter this study) there was 
an average per child of 0.13 deciduous first 
molars missing or indicated for extraction be- 
cause of dental caries; the average for decidu- 
ous second molars was 0.17 per child. Similar 
statistics for 6-year-old children in 1952 are 0.30 
first and 0.51 second deciduous molars. Neither 
of these teeth is shed normally during this age 
span; virtually all this loss is premature and is 
due to dental caries. Mortality rates for de- 
ciduous first and second molars were 57 and 67 
percent lower in 1959 than in 1952. 


Total Caries Experience 


Differences in total caries experience in the 
children between 1952 and 1959 are shown in 
tables 1, 2, and 3, and the chart. 

Evidences of caries inhibition in deciduous 
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teeth were confined almost wholly to children 
8 years of age or younger in 1959 (table 1). 
These children had not reached their second 
birthdays at the time of fluoridation, and many 
of their deciduous teeth were not yet in erup- 
tion at that point. Through the age of 8 years 
there were about 63 percent more children free 
of caries in the deciduous dentition (273 com- 
pared with an expected 168), and mean num- 
bers of deciduous teeth which were decayed, in- 
dicated for extraction because of dental caries, 
or filled (def) were importantly lower than 
those seen in 1952 (table 2). In children aged 
9-15 years there were about the same propor- 
tions free of caries in the deciduous dentition 
and about the same mean numbers of def teeth 
as in 1952. 

Benefits to the permanent dentition were 
evident in all age groups. There were signifi- 
cantly fewer permanent teeth which were de- 
cayed, missing, indicated for extraction because 
of caries, or filled (DMF) at all ages except 5 
years, at which point few permanent teeth were 
in eruption. Numbers of children free of evi- 
dence of caries in the permanent dentition were 
significantly higher through the age of 11 years. 
The difference was of borderline significance 
(P=.05) at the age of 12. At the time of 


Table 1. Proportions of caries-free children at 
the outset of fluoridation and 7 years later, 
Montgomery and Prince Georges Counties, 
Md. 
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Numbers caries-free | caries-free 
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fluoridation permanent teeth were beginning to 
erupt in children aged 12 years in 1959; few or 
none were in eruption in younger children. 
Fewer DMF teeth than would have been 
expected on the basis of the 1952 observations 
have occurred in each of the study groups dur- 
ing this 7-year span. Eight-year-old children 
in 1952, for example, averaged 1.90 DMF teeth 
per child; 15-year-old children averaged 8.57 
per child. The apparent increment of DMF 
teeth over the 7-year span from age 8 to age 15 


Table 2. Mean numbers of def deciduous and 
DMF permanent teeth at the outset of fluori- 
dation and 7 years later, Montgomery and 
Prince Georges Counties, Md. 
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Mean numbers | Mean numbers 
| of def deciduous | of DMF perma- 
| 
| 














Age at last | teeth nent teeth 
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Ra 3.67 | 12.35 41 1. 09 
Pie elstacnet Set R01 2 1, 25 
| RAR DAES | 3.78 3. 36 1. 90 1.77 
"ee -----| 343] 3.49 | 2a) tom 
Rien aenewe 2. 30 2.39} 3.09 12. 02 
ORL | 1,29 1.34] 4.39 12. 40 
SERIA RE io) a . 46 4. 96 1 3. 65 
| RRR RETIN Loe ." 6.15| 14.74 
TTR | l0o7| :o9| 766] 15.80 
RRC EES | . 00 . 05 | 8.57 | 16. 66 





1 Significantly different from the 1952 findings at the 
P=.01 level. 


Table 3. Expected and observed incidence of 
new DMF teeth in children using fluoridated 
water between 1952 and 1959, Montgomery 
and Prince Georges Counties, Md. 





| 
|Incidence of new DMF 
Age at time/teeth per child per year 


Age interval | 
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| 
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1 Significantly different from the 1952 finding at the 
P=.01 level. 
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1 If attack rates observed in 1952 had remained un- 
changed. 
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was 6.67 per child, a rate of 0.95 new DMF 
teeth per child per year. The actual increment 
from 1952 to 1959 in this age group was 4.76 new 
DMF teeth, an average of 0.68 new DMF teeth 
per child per year. Expected and observed 
increments for each of the age groups included 
in the 1959 survey are shown in table 3. In 
general, the younger the group at the time of 
fluoridation the greater the difference in inci- 
dence. The most striking differences are shown 
in children who were 2 years of age or younger 
at the time of fluoridation. 


Permanent First Molars 


Numbers of decayed, missing, and filled per- 
manent first molars observed in children 


through 12 years of age in 1959 are shown in 
table 4. There were fewer DMF first molars 
in each age group than would have been pre- 
dicted on the basis of the 1952 findings. Most 
of the benefit was seen in children aged 11 years 
or less; in this group of 1,436 children there 
were 1,060 fewer DMF first molars than would 
have been present in 1952. In general, the 
younger the age group at the time of fluorida- 
tion the greater the difference. Children aged 
12 years in 1959, who received their first water- 
borne fluoride about the time these first molars 
were erupting, showed little reduction from the 
expected number. 

Of these children—those aged 5-12 years in 
1959—1,045 had also been examined in 1958. 
Their actual caries attack rates during the 


Mean numbers of deciduous and permanent teeth with caries in native-born children of Montgomery 
and Prince Georges Counties, Md., 1952, 1957, and 1959 
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seventh year were likewise sharply lower than 
would have been predicted from 1952 data. In 
children aged 6 or 7 years, 5.0 percent of avail- 


Table 4. Expected and observed numbers of 
DMF first permanent molars in native-born 
children of Montgomery and Prince Georges 
Counties, Md., 1959 
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1 Difference significant at the P=.01 level. 


Table 5. 


able first molars became carious for the first 
time during this period; in children aged 8 or 9 
years, 11.4 percent; and in children aged 10 or 
11 years, 13.8 percent. Attack rates for com- 
parable age groups in 1952 were 17.0, 21.1, and 
20.7 percent, respectively. Attack rates in 
children aged 12 years in 1959 were slightly 
higher than those computed for children of the 
same age in 1952. 


Older Children 


In this study special attention has been given 
children aged 12-14 years because this group 
has, in the past, been slower than younger 
children to exhibit a caries-inhibitory effect 
following fluoridation. During the third year 
of fluoridation no decrease in the incidence of 
new carious teeth could be demonstrated in 
children aged 13 or 14 years at the end of that 
year (3). There was a decrease in incidence 
during the fifth year in children of these ages. 
The decrease was confined essentially to the six 


Mean numbers of DMF permanent teeth in 606 boys and girls 13 or 14 years of age at 


the end of the seventh year of fluoridation (1958-59), Montgomery and Prince Georges 


Counties, Md. 





Tooth type 





EEE LOL 
EST a ee eee 
EES i oe a eet 
EE 
RR a a eo are 


I sr ts ca tahei Sas he ee Rial 


eo Sen Bee 


All maxillary teeth. -.......--- eee eT NO 


Mandibular 
Ree ey 
EAS ee 
SORA a a 


a ee eco. Se wkne an edancacnes ss 
SERRE UNO OO ae ee roca 
ee cou temoces ain ak oa ant 


a a a 


ee. ine ecckwae 


All teeth. .-.-.-- Sawgb ens a<~ eee eke ae 


Mean numbers of DMF teeth 


End of year 


Start of year 


Expected ! | Observed | Expected ! Observed 

















0.44 | 0.19 +. 021 0.50! 0. 28+. 026 

45 .21 +. 022 oa . 28+. 026 

04} . 003+. 002 07 . 02+. 006 

is] .11 +.015 27 . 154.019 

.14| .11 +.016 25 . 19+. 021 

1.37 | 1.44 +. 033 1.51] 1.55+. 030 

42| .21 +. 022 71 . 38+. 028 

AEDST ines) Rae th hives SEE, Re Ris ia 
3. 00 | 2. 26 3. 83 | 2. 85 

0.08 | 0.05 +. 012 0.08 | 0. 08+. 015 

.07| .04 +.013 08 . 064. 013 

.02 | . 000+. 000 03 . O14. 005 

04] .04 +. 009 09 .05+4. O11 

.14| .09 4.014 24 . 164. 018 

1. 63 | 1.59 +. 029 1.67 | 1. 66+. 027 

76| .36 +. 028 1. 09 . 60+. 034 

PRR i! sid 

2.73 | 2.16 3.28 | 2.62 

5.72 | 4.42 +. 129 7.11] 5.47+. 162 








1 If rates observed in 1952 had remained unchanged. 
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tooth types which had erupted since fluorida- 
tion, amounting to a difference of about 12 per- 
cent in the total numbers of DMF teeth found 
at the end of that study year (/). At the end 
of the seventh year of fluoridation, this differ- 
ence had increased to 23 percent, with a clear 
advantage accruing to each tooth type except 
the first molars and the mandibular incisors 
(table 5). Expectancies shown in this table 
differ somewhat from those computed for the 
fifth-year report, because the present study 
group differs from that seen 2 years ago in the 
ratio of boys to girls and in the distribution of 
ages, 

Essentially the same numbers of teeth were 
in eruption in these older children as were seen 
in their counterparts in 1952. Had the 1952 
rates persisted without change there would have 
been an average of 26.32 permanent teeth in 


eruption in these children at the beginning of 
the study year and 27.37 at the end. The ac- 
tual means were 26.47 and 27.40 teeth, 
respectively. 

Attack rates observed during the year in this 
group, together with rates which would have 
been observed had the 1952 patterns continued 
unchanged, are shown in table 6. As observed 
in the fifth year of fluoridation the degree of 
inhibition of caries is generally related to the 
developmental stage of the tooth at the onset 
of fluoridation. These children were 6 or 7 
years of age when fluoridation was begun. 
Their first molars and their mandibular central 
incisors had been in eruption for an average 
of about 1 year at that time. Previous caries 
experience in these teeth and the numbers be- 
coming carious during this seventh year were 
about what would have been predicted on the 


Table 6. Expected and actual caries attack rates in 606 boys and girls 13 or 14 years of age during 
the seventh year of fluoridation, Prince Georges and Montgomery Counties, Md., 1958-59 








| 


| Years at 
Tooth type risk at 
| start of 
| fluorida- 
tion ! 


Mean DMF per 
child at start 
of year 


Attack rate 
during year 3 


Total number of 
teeth becoming 
carious in year 





Ex- Ob- 
pected ?| served 


Ex- | Ob- 
pected ?| served 





Ex- Ob- 
pected ?/ served 














| Teeth in eruption and at risk of caries prior to fluoridation 









































| | 
Mandibular central incisor._.....-----------| 1.10 0. 08 | 0. 05 | 0. 1 1.4 0 16 
Mandibular first molar - - --- <esesses -| - 98 1. 63 1.68 }) tart Ly.% | 29 43 
Maxillary first molar -- ~~~ - . 88 1. 37 1.44 | 225] 19.6 85 67 
Maxillary central incisor--- ~~ - - - : ? . 05 | . 44 aoe 3. 6 | 5. 3 | 32 58 
Mandibular lateral incisor-_- ihe . 03 | . i 5 | 1.0 | 4 12 
nn ee ae saith wecaaaders 61} 359) 331 | 41] 48) 150 | 196 

Teeth erupting after fluoridation 

fae i 
Maxillary lateral incisor - - ae Se E ES Gree 0.45} 0. 21 5. 3 3. 9 46 42 
Mandibular cuspid_--_-_-------- Seo 02 . 00 6 0. 7 7 8 
Maxillary first bicuspid__- --- -- -- faites SB eee —3. 25 15 Re 7.0 2.5 77 29 
Mandibular first bicuspid - - - Soe euseee —3. 67 04 . 04 2.5 0. 9 29 11 
ENE OUMUE ooo anne oc ccs nce senccef ee 04 . 003 ES 0.9 20 11 
Maxillary second bicuspid -----------------. — 4, 05 14 11 6. 3 4.1 66 45 
Mandibular second bicuspid-_-------------- -4. 09 14 09 5. 7 4.0 62 43 
Mandibular second molar. -.--.-------------- — 4, 55 76 36 28. 4 15. 7 201 148 
Maxillary second molar.............<.2...-- —5. 20 42 21 22. 0 10. 3 179 103 
I ae Nie TR ig i i ohh ees —3. 61 2. 16 1. 13 | (oe | 4.5 | 687 440 








1 Measured from the median time of eruption to the mean age of the group at the time of fluoridation. 


2 If 1952 rates had remained unchanged. 


8 Percentage of teeth free of caries at the beginning of the year or erupting during the year which became carious 


during the year. 
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basis of the 1952 observations. The date of 
fluoridation coincided almost exactly with the 
median time of eruption of the maxillary cen- 
tral incisor and the mandibular lateral incisor. 
Only about half as many of these teeth as ex- 
pected were carious at the beginning of the 
study year, but they were decaying at a some- 
what faster rate than computed for children 
of the same ages in 1952, so that the margin of 
difference in these teeth can be expected to 
diminish with the passage of time. 

Fluoridation preceded eruption by 1 to 5 
years in all other tooth types. In these there 
were 48 percent fewer DMF teeth than expected 
at the beginning of the study year, and 36 per- 
cent fewer than expected became carious during 
this term of observation. 

All of the teeth reported for children aged 
13-14 years during the fifth year (7) had been 
completely calcified prior to fluoridation. In 
this seventh-year group a few cuspids and sec- 
ond bicuspids and most second molars would 
still have been in the process of calcification at 
the time fluoridation began (4). 


Discussion 


In these findings, as in those of previous 
years, there is no indication of a caries inhibi- 
tion large enough, and persistent enough, to 
affect the count of decayed, missing, or filled 
teeth in tooth types which were already in 
eruption at the time fluoridation began. Caries 
patterns in the deciduous teeth of children 
aged 9 years or older were essentially the same 
in 1959 as in 1952. The general pattern is il- 
lustrated in table 7, which shows expectancies 
and observed caries findings in children 12 or 
13 years old at the outset who were examined 
again 1 year later. In the 1952 data there were 
2.98 first molars per child and 1.13 second mo- 
lars per child decayed, missing, or filled at the 
outset. These means increased by an average 
of 0.17 first molar per child, and by 0.63 second 
molar per child during 1 year. First molars 
have continued to decay at about the same rates 
during this study; the pattern after 7 years of 
fluoridation is almost identical with that seen 
in 1952. It is obvious that neither fluoride nor 
any other caries inhibitor has effected any es- 
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Table 7. Dental caries patterns in permanent 
first and second molars before fluoridation 
and those observed during the third, fifth, and 
seventh years of fluoridation, in children aged 
13 or 14 years at the end of the study year 








Mean Mean 
number number 
Period DMF at | becoming 
start of DMF 


year ice year 





first molars 





| Permanent 














Before fluoridation ! ees 2. 98 0.17 
Third year..__.-- its ae ad 3. 07 | . 23 
| See 3. 14 | . 16 
Sa ee eee | 3. 03 | 18 
Permanent 
second molars 
Before fluoridation !________ 1.13 0. 63 
(SE ee ee ee ee 42 PP 
See eee auf . 65 | . 51 
Seventh year........._-- ae . 57 | . 41 





1 Computed from 1952 baseline findings for an equal 
number of boys and girls at each age group, observed 
for exactly 1 year. 


sential change in the caries susceptibility of 
first molars. in these children over the 7-year 
span. 

Susceptibility of second molars in these chil- 
dren, on the contrary, has systematically been 
diminished according to the elapsed time since 
fluoridation of the community water. Second 
molars observed during the third study year 
had erupted about the time of fluoridation. 
While there were considerably fewer DMF sec- 
ond molars at the beginning of that year than 
had been seen in 1952, the attack rate observed 
during the year was somewhat higher than ex- 
pected, so that the benefit gained may have 
been no more than a short delay in the time of 
onset of caries in these teeth. Children observed 
during the seventh year, by contrast, entered 
the year with only about half as many second 
molars decayed, and substantially fewer than 
expected became carious during the year. These 
teeth were in the final stages of calcification at 
the time of fluoridation. This pattern is con- 
sistent with the persistent and lasting inhibi- 
tion of caries seen in adults who have lived in a 
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natural fluoride area essentially all their lives 


(5). 
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International Medical Research Center 


Through a 5-year Federal grant, Louisiana State 
University will collaborate with the University of 
Costa Rica in establishing at San José an Inter- 
national Center for Medical Research and Training. 

Although based in Costa Rica, the center’s pro- 
gram will include cooperative scientific activities 
with other Central American countries in such fields 
as research in amebiasis; the control of intestinal 
parasites through evaluation of sanitation, therapy, 
and soil management; studies of viral and bacterial 
diarrhea common to Central America; fungal dis- 
eases; geographic studies of cardiovascular disease; 
and studies of unusual aspects of cancer in Central 
America. 

The center will make available to the host country 
facilities for training physicians and scientific per- 
sonnel and, at the same time, will enable U.S. 
physicians to study in an environment which is not 


available in this country. 


Health Cooperation in the Middle East 


Two regional conferences in the Middle East deal- 
ing with health matters are reported by the Public 
Health Division of the International Cooperation 


Administration. 
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The first conference, the CENTO Seminar on 
Teaching of Preventive Medicine in Medical Schools, 
was held in Shiraz, Iran, May 19-26, 1961. The 
meeting was attended by approximately 60 delegates 
from Turkey, Pakistan, Iran, the United Kingdom, 
and the United States. 

The second conference was the ICA Near East- 
Southeast Asia Seminar on Water Supply Engineer- 
ing and Management, held in Tehran, Iran, 
June 18-27, 1961. This was the first regional 
meeting of its kind, and was called to stimulate the 
concept that water is a community resource requir- 
ing judgment, organization, and authority for its best 
utilization. 

This seminar was attended by engineering and 
waterworks experts from Jordan, Lebanon, Turkey, 
Iraq, Iran, Pakistan, India, and Nepal, and also by 
ICA and U.S. Operations Mission technicians. 

From these meetings came a recommendation for 
formation of an association of sanitary engineers 
and waterworks men from the countries represented. 


INCAP Director Decorated 


Dr. Nevin S. Scrimshaw, former director of the 
Institute of Nutrition of Central America and 
Panama, has been awarded the Order of Rodolpho 
Robles by the government of Guatemala. 

The decoration, one of the Guatemala’s highest, 
was conferred upon Dr. Scrimshaw in recognition of 
the many achievements of the institute since its estab- 
lishment in Guatemala City in 1949. 

It was under Dr. Scrimshaw’s directorship that 
a low-cost dietary supplement, INCAPARINA, was 
developed. This supplement increases the protein 
content of the diet and is especially efficient in com- 
bating malnutrition in children. 








USE OF A BACITRACIN MOUTHWASH 


IN DENTAL CARIES CONTROL 


TOPICAL fluoride applications have an effec- 
tiveness in inhibiting new dental caries that can 
be readily demonstrated (/-4). However, the 
topical technique has the major disadvantage 
of requiring substantial amounts of profes- 
sional time for making the necessary applica- 
tions. As a result the procedure is costly as a 
public health measure and not widely used by 
private dentists. The continuing search for a 
simplified and less costly dental caries preven- 
tive technique has led to consideration of other 
procedures and other solutions. 

A new method and another substance were 
suggested by studies of the effectiveness of a 
number of antibiotics in controlling oral lacto- 
bacilli (5-7) and in inhibiting dental caries 
(6,8). Penicillin and bacitracin were found 
equally effective in curbing dental decay in rats 
in an investigation in which antibiotics were 





Dr. Law is chief, Disease Control Branch, and 
Mrs. Spitz is statistics chief, Division of Dental Pub- 
lic Health and Resources, Public Health Service. 
Dr. Wallace, director, division of dental health, Vir- 
ginia State Department of Health, at the time of this 
study, is now coordinator of dental health programs, 
New Jersey State Department of Health, Trenton. 

Dr. R. J. Fitzgerald, National Institute of Dental 
Research, and Dr. John A. Scigliano, then chief, 
Pharmaceutical Development Service, Clinical Cen- 
ter, National Institutes of Health, Public Health 
Service, gave technical assistance in planning for 
the use of bacitracin and in formulating and di- 
recting preparation of the solution. Ervin Bellack, 
Division of Dental Public Health and Resources, 
prepared the fluoride solutions, and Commercial 
Solvents Corporation, Terre Haute, Ind., advised on 
formulation of the bacitracin used and supplied a 
portion of the chemical. 
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mixed with selected decay-producing dietaries. 
The favorable results of these studies suggested 
the application of one of these antibiotics as 
a dental caries preventive in humans. Since the 
use of penicillin for this purpose is contraindi- 
cated because some individuals may develop 
sensitivity, bacitracin was the antibiotic of 
choice. 

In an exploratory study conducted among 
school children in Spotsylvania County, Va., in 
1954-55, the relative efficacy of once daily use 
of mouthwashes of 100 ppm sodium fluoride by 
one group, 100 ppm sodium silicofluoride by 
another, and 250 units of zinc bacitracin per 
ounce by a third group was tested and com- 
pared with findings of a control group using a 
solution of 100 ppm sodium chloride and a sec- 
ond control group who used no mouthwash. 
The negative findings of this study led to the 
conclusion that the antibiotic solution was not 
concentrated enough and the applications were 
not frequent enough to provide an effective anti- 
caries procedure. Furthermore, the fluoride 
solutions as applied in this study did not pro- 
vide significant caries control. 


Study Procedure 


To determine the merit of increasing the con- 
centration and the frequency of application of 
bacitracin, in 1955-56 a second study was con- 
ducted in the elementary schools of Orange and 
Culpeper, two small communities in the north- 
ern part of Virginia. The children in each 
community who were to be included in the 
study were divided by classroom into twe 
groups—a study group, which used a bacitracin 
mouthwash, and a control group, which used a 
saline mouthwash. Parental approval was ob- 
tained prior to participation in the study. In 
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Table 1. Number of children in study groups,’ 
by age and community, bacitracin mouth- 
wash study, Orange and Culpeper, Va., 

1955-56 





Age (years) Orange ? Culpeper 3 





fan acs hgh tae earth Ss 24 40 
ee a ee ee 29 37 
OS ee ae 22 | 56 
Sai ES ee a eee ee 24 | 30 
NaS eee eae ee 27 38 
es ace 3 Fits 18 | 41 
| OS > ee ak eee 1 One 23 | 30 
| SES Cee 9 | 5 
Ps Kaa wacoeecwheuaese op Leeds & peewee 

| he 179 277 





1 Equal numbers in control groups. Total partici- 
parts in study and control groups combined: Orange, 
358; Culpeper, 554. 

2 Mouthwash used twice daily. 

3 Mouthwash used once daily. 


Orange, the mouthwashes were used twice daily 
and in Culpeper, once daily. The age distribu- 
tion of the participants in the study is shown 
in table 1. 

All children in the two schools were exam- 
ined by one of two dentists at the start of the 
school year, Reexaminations were conducted 
8 months later, at the close of the investigation. 
For each child, the examiners recorded the num- 
ber of decayed, missing, and filled (DMF) 
teeth. Dental examinations were made with 
mouth mirror and explorer in natural light. 

The oral examinations at the beginning of 
the study indicated that within each commu- 
nity the prevalence of dental caries and the per- 
centage of caries-immune children were ap- 
proximately the same for the study and control 
groups (table 2). The average DMF preva- 
lence rate was higher in Orange than in Cul- 
peper, due largely to differences in the age dis- 
tribution of the children. 

In Orange the children used 34 ounce of 
mouthwash within 14 hour after their arrival 
for the morning session and an equal quantity 
after the lunch period. In Culpeper mouth 
washing was done only once daily, in the morn- 
ing. In all instances, children retained the 
solution in their mouths for 1 minute. Ninety 
percent of the children in Orange used the 
mouthwashes for 140-154 days. In Culpeper, 
55 percent followed the procedure for the same 
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period and an additional 40 percent, for 123- 
139 days. 

The solution prepared for use of the children 
in the study group contained 750 units of zinc 
bacitracin per ounce. In the formula used by 
the control groups, an equivalent weight of 
sodium chloride was substituted for bacitracin, 
resulting in approximately 8 mg. of sodium 
chloride per ounce of solution. All other in- 
gredients of the mouthwashes used by study 
and control groups were the same. Both 
mouthwashes tasted the same, and the children 
did not know which they used. 

A dental hygienist was assigned to the proj- 
ect to give all children a dental prophylaxis at 
the beginning of the study. Her duties also 
included preparation of fresh mouthwash so- 
lutions and distribution of these to the schools 
as required, training teachers to conduct the 
daily routine, checking classroom procedures, 
and lecturing to parents and teachers on proper 
toothbrushing procedures and care of children’s 
teeth. 


Findings 


The beginning dental caries prevalence and 
the proportion of children with DMF teeth in 
the study and control groups are compared in 


Table 2. Dental caries prevalence in the initial 
examination and increment during the study 
year, by community, bacitracin mouthwash 
study, Orange and Culpeper, Va., 1955-56 





Percent of 
| children with 
DMF '! teeth 


DMF ! teeth 
per child 





| 


Community and 
At Incre- | At Incre- 


| 
| 








group 
| initial | ment | initial | ment 
| exam- | during | exam- | during 
ination | study | ination! study 
period | period 
| 
| 
Orange: | 
Study group......| 3.11] 0.64| 72.1 8.3 
Control group..--| 3.25 | .69| 67.6 11. 2 
Culpeper: | 
Study group_-_---- | 2.55 . 69 67. 1 10. 9 
Control group. -- .| 2.3 .65 | 66.4 7. 2 
Both communities: | } 
Study group-_--- --| 2.77 .67 | 69.1 9.8 
Control group_-.-| 2.72 .67 | 66.9 8.8 





1 Decayed, missing, and filled teeth. 


1095 








table 2, as are incremental figures for the study 
period. 

None of the differences in dental caries inci- 
dence between study and control groups were 
statistically significant, whether the mouth- 
wash was used once or twice daily. At the 5 
percent level of significance, differences as large 
as those observed could have occurred by 
chance. Thus, the findings obtained in this 
study indicate that bacitracin when used in ac- 
cordance with the procedures herein described 
does not inhibit the development of dental 
caries in children. 

These findings do not rule out the possibility 
that bacitracin may effectively reduce dental 
caries if the concentration were further in- 
creased or if the antibiotic solution were re- 
tained in the mouth for a longer time period. 


Summary 


A study of the dental caries inhibiting effect 
of bacitracin mouthwash used by 456 children 
as compared with the effect of a placebo mouth- 
wash used by an equal number of children in- 
dicates the following: 

1. Children in the study and control groups 
experienced an almost similar average incre- 
ment of carious teeth during the 8-month study 
period. 

2. Use of a mouthwash containing 750 units 
of zinc bacitracin per ounce was no more effec- 
tive when used twice daily than when used once 
daily. 

3. None of the differences between dental 
caries incidence for the paired study and con- 
trol groups were so large that their occurrence 
may not have been due to chance. 

4. No evidence was obtained to indicate that 
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bacitracin used as a mouthwash inhibits the oc- 
currence of caries in children. These findings 
do not obviate the possibility that a more con- 
centrated solution or more prolonged use of 
bacitracin might be an effective dental caries 
preventive. 
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Pan American Health Organization, 1960 


The Annual Report of the Director of the Pan 
American Sanitary Bureau, executive agency of the 
Pan American Health Organization (PAHO), con- 
tains a review of the Organization’s activities in 1960 
in the improvement of health services, disease con- 
trol and eradication, research, end professional edu- 
cation and training. It also covers the work of 
PAHO in its role of regional agency for the Americas 
of the World Health Organization. 

In the introduction to the report, Director Abra- 
ham Horwitz calls attention to the growing recog- 
nition of the interrelationship between health and 
economic development: 

“It would seem pointless to continue to discuss 
whether well-being is to be a long-term consequence 
of overall development accompanied by a high level 
of consumption, or whether it should be the con- 
comitant of balanced economic and social growth. 
The first thesis disregards the rational bases of 
every economic system which, in principle and in 
practice, should aim at improving the living con- 
ditions of human beings. An economic system 
cannot concern itself merely with the so-called eco- 
nomic factors—natural resources, manpower, sav- 
ings, investment, and the like; of equal importance 
are the physical and intellectual energy of men, their 
creative capacity, their spirit of cooperation and of 
enterprise, their sense of responsibility, and their 
power to produce and to consume. In our view, 
what must be done is to plan the production of goods 
and services in such a way as both to satisfy the basic 
needs of a growing population and to leave a suff- 
cient surplus to be ploughed back to increase pro- 
duction. Seen from this viewpoint, economic 
development and social progress are integral parts 
of the same process, and they should go forward 
hand in hand and keep step with population 
growth... . 

“The Act of Bogota .. . 
ations of the Third Meeting of the Special Committee 
to Study the Formulation of New Measures for Eco- 


summarizes the deliber- 


nomic Cooperation, known as the Committee of 21, 
of the Organization of American States, which took 
place last September (1960). It relates social prog- 


ress to ‘conditions of rural living and land use; 
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housing and community facilities; educational sys- 
tems and training facilities; public health; mobiliza- 
tion of domestic resources.’ It creates a Special 
Fund for Social Development, whose purpose it is to 
‘contribute capital resources and technical assistance 
on flexible terms and conditions, including repay- 
ment in local currency and the relending of repaid 
funds in accordance with appropriate and selective 
criteria, in the light of the resources available, to 
support the efforts of the Latin American countries 
that are prepared to initiate or expand effective 
institutional improvements and to adopt’ measures 
to employ efficiently their own resources with a view 
to achieving greater social progress and more bal- 
anced economic growth.’ . . . 

“The Act of Bogota is the crystallization of a doc- 
trine whose enunciation by senior representatives of 
the governments of the continent was as opportune 
as it was necessary. The recognition that ‘economic 
development programs, which should be urgently 
strengthened and expanded, may have a delayed 
effect on social welfare and that, accordingly, early 
measures are needed to cope with social needs’ must 
be interpreted as a decision to give the problems 
affecting most of the peoples of the hemisphere the 
priority they have not as yet enjoyed in the economic 
policy of each country and in the allocation of 
funds.” 


Mayor Activities IN 1960 


As part of its program of activities in 1960, the 
Pan American Health Organization cooperated on 
public health administration projects with 17 Latin 
American governments. 

In the field of environmental sanitation, the prob- 
lem of insufficient, unsafe water supplies, affecting 
110 million Latin Americans, was a primary target 
of PAHO’s activities, which included consultation in 
waterworks design, financing, and organization. 
Training courses and seminars were conducted for 
hundreds of engineers. 

Expanded nutrition programs were begun in three 
countries, which brought to six the number of coun- 
tries in which this type of project is being carried 


out with the collaboration of UNICEF and the 
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Food and Agriculture Organization. In another 
six countries preliminary studies were made for 
similar projects to be developed next year. The 
main goals are to stimulate local production of food- 
stuffs and to improve nutrition. A noteworthy event 
was the development by the Institute of Nutrition of 
Central America and Panama of INCAPARINA, a 
low-cost vegetable mixture with high nutritive con- 
tent, devised to prevent protein malnutrition in low- 
income population groups. One bag of the mixture, 
at a cost of approximately 3 cents, contains the neces- 
sary protein for 1 day for a preschool-age child. 
Its acceptance was such that agreements have been 
negotiated in Guatemala to produce it commercially, 
and similar arrangements were undertaken in El 
Salvador, Nicaragua, and other interested countries 
of the area. 

Different phases of the malaria eradication pro- 
gram were undertaken in all those countries of the 
continent where the disease exists. Spraying was 
discontinued in large areas of Mexico, Jamaica, 
Surinam, and Venezuela as these areas moved on to 
the consolidation phase. Mosquito resistance to 
DDT and dieldrin presented difficulties in some areas 
of four countries in Central America, Fl] Salvador in 
particular. Testing of new _ insecticides was 
accelerated. 

The number of smallpox cases reported, 4,754, 
was almost the same as in 1959. They all occurred 
in the countries of South America, most of them in 
PAHO is continuing to assist 
In Colom- 


Brazil and Ecuador. 
in large-scale immunization programs. 
bia, at the end of 5 years of operation, more than 
9 million persons had been vaccinated. 

The urban vector of yellow fever, Aedes aegypti, 
was officially declared eradicated in El Salvador in 
1960; Colombia and Costa Rica completed the final 
checks which confirmed the absence of the vector; 
in the United States, Arizona, New Mexico, North 
Carolina, and Western Texas were removed from the 
list of yellow-fever-receptive areas. Eighty percent 
of the areas in the Americas where A. aegypti was 
formerly found are now free of the mosquito. 

Leprosy control was expanded in 1960. Consult- 
ants were sent to eight countries, and surveys were 
resumed in Bolivia, Ecuador, and Peru. Promotion 
of ambulatory treatment in some countries resulted 
in marked reduction in the use of leprosariums. 

The Organization was a sponsor of the Second 
International Conference on Live Poliovirus Vac- 
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cines, held in June 1960 with financial assistance 
from the Sister Elizabeth Kenny Foundation. At 
that meeting, reports were given on large-scale field 
trials of live attenuated vaccine involving more than 
80 million persons in 13 countries of the world. In 
the Americas, the Organization gave advisory serv- 
ices to a number of countries in vaccination pro- 
grams. Live oral vaccine was given to 225,771 
children in Colombia and 305,959 children in Costa 
Rica. 

The surveillance phase of the yaws eradication 
program in Haiti progressed satisfactorily. The 
case-detection and initial-treatment stage achieved 
nationwide coverage in the Dominican Republic. 

In the Organization’s tuberculosis control activi- 
ties, emphasis is shifting from mass BCG vaccination 
campaigns to chemotherapy and chemoprophylaxis. 
Surveys of tuberculosis prevalence are underway or 
planned for six countries. 

The acute shortage of physicians and other health 
workers imposes a high priority on education and 
training. An important part of the Organization’s 
activities has therefore always been devoted to help- 
ing countries to strengthen their training facilities 
for public health and auxiliary workers. In 1960, 
PAHO continued to assist in promoting professional 
education and training in medicine, public health, 
nursing, and related fields by providing consultation, 
516 fellowships, travel grants, long-term visiting 
professors, and books and equipment, and by organ- 
izing surveys, seminars, and training programs. 

A major expansion of research began in 1960. 
An important development was the agreement be- 
tween the Organization and the Public Health Serv- 
ice for promoting studies on diseases prevalent in the 
Americas. Among the most noteworthy was the 
inter-American atherosclerosis study, a geographic 
investigation of the disease. Pathologists from 10 
countries have begun the collection of specimens of 
aortas, coronary arteries, and other arterial 
specimens. 

At the Pan American Foot-and-Mouth Disease 
Center in Brazil, the main emphasis is being placed 
on the development of a live virus vaccine. Several 
different research programs in nutrition are in oper- 
ation at the Institute of Nutrition of Central America 
and Panama. Research in the fields of brucellosis, 
hydatidosis, lepto- 
spirosis, anthrax, trichinosis, and salmonellosis con- 


rabies, bovine tuberculosis, 


tinued at the Pan American Zoonoses Center in 
Argentina. 
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Influenza Surveillance, United States, 1960 


THEODORE C. EICKHOFF, M.D., and ROSLYN Q. ROBINSON, Ph.D. 


URING the first 3 months of 1960, an 
influenza epidemic of unexpected severity 
occurred in the United States. The specific 
etiologic agent was determined to be the A, 
or Asian strain of influenza virus type A. 
Many characteristics of this epidemic were in 
notable contrast with the experience in the 
Asian influenza pandemic of 1957-58, reported 
by Trotter and associates (7). Such character- 
istics of the 1960 epidemic included an inability 
to trace geographic spread, low morbidity rates 
among school-age children, high morbidity 
rates among older persons, the intensity of the 
epidemic in southern California, and the unex- 
pectedly severe excess mortality. This report 
describes the surveillance information obtained 
from various sources about the 1960 epidemic 
and compares its epidemiologic characteristics 
with those of the pandemic of 1957-58. 


Surveillance Methods 


The establishment and function of the Influ- 
enza Surveillance Unit of the Communicable 
Disease Center has been described by Trotter 
and associates (/). Surveillance methods 
used in 1960 were patterned after those devel- 
oped in 1957-58, although in general less inten- 
sive surveillance was maintained. 

State reporting. As available, information 
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was provided by State health departments on 
the location, onset, and extent of influenza epi- 
demics within their respective States. Absen- 
teeism rates in selected schools and industries 
were provided in many cases, as well as infor- 
mation regarding laboratory identification 
of etiologic agents or serologic testing of 
diagnostic value. 

U.S. National Health Survey. Special tabu- 
lations of the weekly incidence, by age group, 
of acute respiratory disease involving one or 
more days in bed were provided by the U.S. 
National Health Survey. Although not avail- 
able on a current basis, this information was of 
material benefit in the retrospective study of 
the epidemic. 

Excess mortality. The number of deaths re- 
corded as due to “influenza” and “pneumonia” 
(International Statistical Classification Codes 
480-483 and 490-493) from the weekly tele- 
graphic reports of 108 large cities with a popu- 
lation of approximately 50,000,000 were made 
available on a current basis by the National 
Office of Vital Statistics. These were incor- 
porated weekly into a continuing statistical 
analysis of excess mortality due to influenza 
and pneumonia; the method used has been pre- 
viously described (7). 

Laboratory data. Information regarding 
isolation and identification of influenza viruses 
as well as serologic studies was transmitted 
from collaborating laboratories to the Respira- 
tory Disease Unit, Laboratory Branch, Com- 
municable Disease Center. The CDC labora- 
tory served as the WHO International Influ- 
enza Center for the Americas and a reference 
diagnostic center. Strains of influenza viruses 
submitted were subjected to further characteri- 
zation and comparison with previously isolated 
strains. 
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Other sources of information. Additional 
current information was supplied by the Na- 
tional Office of Vital Statistics; Epidemic In- 
telligence Service Officers; members of the 
Armed Forces Epidemiological Board; and 
physicians in military, university, and private 
practice. 

During the epidemic period, information 
available on a current basis was analyzed and 
distributed in the form of periodic /nfluenza 
Surveillance Reports. 


Epidemiologic Findings 


The onset and geographic spread of the 
epidemic in 1960 could be defined only within 
very broad limits. Earliest reports of out- 
breaks came from such widely scattered areas 
as Brownsville, Tex.; Columbus, Ohio; and 
Perry County, Tenn. All these outbreaks ap- 
parently began during the last week of Decem- 
ber 1959 or the first week of January 1960. 
Following these initial reports, epidemics ap- 
peared simultaneously or in rapid succession in 
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almost every geographic region of the country. 
By February 25, 1960, the disease was rather 
diffusely and randomly scattered across the 
United States (fig. 1). 

Only in rare instances was it possible to 
identify any pattern of geographic spread. In 
California, for example, the epidemic began in 
the southern areas of the State, with an observ- 
able gradual spread northward. A group of 
university students in Seattle, Wash., who had 
attended the Rose Bowl game in Pasadena, 
Calif., on January 1, 1960, became ill with in- 
fluenza following their return to Seattle. 
Southern California was at that time expe- 
riencing the beginning of an epidemic. With 
these few exceptions, however, it was impos- 
sible to trace any clear patterns of spread 
during the 1960 epidemic. 

In order to estimate the extent and age dis- 
tribution of influenza morbidity, a question- 
naire survey of acute respiratory illness among 
employees of the Ohio Department of Health 
and their families was carried out in January 
1960 by Dr. Winslow Bashe, chief, division of 


Reported influenza, United States, December 1959 through February 25, 1960 
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Table 1. Acute respiratory disease question- 
naire survey, Ohio Department of Health em- 
ployees and their families, January 1960 





aes 
Age group (years) Number | Number Percent 








ill | at risk ill 
Eo eee 73 | 189 39 
oy | 15 | 117 | 13 
. ee ae 158 49 
OS oe 34 | 131 | 26 
40 and over____-. 60 239 | 25 
All ages___- 259 | 834 31 


communicable diseases. The results of the sur- 
vey are shown in table 1. A striking contrast 
is apparent between the low attack rate in 
those 10-19 years of age and the high attack 
rate among those 20-29 years of age. The epi- 
demic in Columbus began in late December, 
however, and school vacations may therefore 
have contributed to the low rate among school- 
age children by reducing the usual risks of ex- 
posure associated with school contacts. 


The consensus of information from other 
State health departments was that school clo- 
sures were infrequent, and pupil absenteeism in 
general was not strikingly elevated. In some 
instances, teacher absenteeism was a more sig- 
nificant factor in school closures than pupil 
absenteeism. It was the opinion of several 
State health officers that industrial absenteeism, 
reflecting the spread of the disease in the adult 
population, seemed disproportionately high 
when compared with school absenteeism. The 
epidemic in southern California was reported 
by State health department authorities to be 
unusually severe, particularly in the Los An- 
geles metropolitan area. There was marked in- 
volvement of the elderly population, especially 
those in nursing homes and old-age homes. 


U.S. National Health Survey 


Figure 2 depicts the weekly incidence of 
respiratory disease involving one or more bed- 
days of illness, by age group, for the period July 


Figure 2. Weekly incidence of respiratory illnesses, United States, case rates by age group, 
July 1957—May 1960 
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Figure 3. Weekly pneumonia and influenza deaths, United States, 108 cities, 
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1957 through May 1960. A wave of respiratory 
illness affecting all age groups is evident during 
the first 3 months of 1960. The slight increases 
in respiratory disease morbidity observed in the 
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winter of 1959 occurred during a time when 
there was only little evidence of influenza ac- 
tivity, and may be considered to approximate 
the baseline seasonal variation of acute respira- 
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tory illness of more than mild nature. In 
particular, the involvement of specific age 
groups in 1960, compared with their experience 
in the fall of 1957, shifted toward a relatively 
greater proportion of overall morbidity in older 
age groups. Thus, the age group under 15 
years had much less morbidity from respiratory 
disease than in the fall of 1957—in fact, little if 
any more than in 1959, a “baseline” year. How- 
ever, the age group 65 years and older had as 
much if not more respiratory disease morbidity 
in the winter of 1960 than in the fall of 1957. 
There is no evidence from these data that one 
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age group was affected by the epidemic before 
another. The peak of morbidity appears to 
have been experienced during the last week of 
January,' the week ending January 30, 1960. 


Influenza and Pneumonia Excess Mortality 


Figure 3 shows influenza and pneumonia 
deaths reported weekly from 108 cities in the 
United States for the period September 1957 
to May 1960 for the entire country, and Septem- 
ber 1959 to May 1960 for each of the nine major 
geographic regions. The solid curved baseline 
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in each case represents the expected level of 
deaths, taking into account seasonal variation 
and secular trend. The dashed line parallel to 
the solid baseline represents the “epidemic 
threshold,” allowing for random variation in 
the weekly numbers of deaths. It is placed so 
that an elevation of the number of deaths over 
the epidemic threshold for two or more con- 
secutive weeks would be unlikely to occur except 
in an epidemic situation. The area between the 
line of recorded deaths and the solid baseline 
represents excess mortality due to influenza and 
pneumonia. 

Examination of the data for the United 
States as a whole reveals a broadly based and 
severe wave of excess mortality from January 
to March 1960, reaching a peak during the week 
ending February 13, 1960. This may be con- 
trasted with the two well-marked waves of ex- 
cess mortality in the 1957-58 Asian influenza 
pandemic. As measured by excess influenza and 
pneumonia mortality, the 1960 epidemic 
exceeded the second wave of the 1957-58 
pandemic in severity, and closely approached 
that of the first wave. The small amount of 
excess mortality in late March and April 1959 
appears insignificant in comparison with the 
major epidemic waves in the preceding and suc- 
ceeding years. This small wave of excess 
mortality was associated with scattered mixed 
outbreaks of influenza A, and B in the Middle 
Atlantic region, particularly in the New York 
metropolitan area. 

The individual graphs of weekly excess in- 
fluenza and pneumonia mortality in the nine 
geographic regions reveal considerable varia- 
tion in onset, peak, and regression of the 
epidemic. The Pacific region, in particular, 
shows a sharp, well-defined peak of excess 
mortality. Only the Middle Atlantic region 
escaped significant excess mortality in the 1960 
epidemic. 


Characteristics of Virus Strains 


Influenza viruses isolated during the 1959-60 
season were clearly of the A, or Asian subgroup 
with little, if any, antigenic variation from 
strains isolated since the emergence of this 
group of viruses in 1957. It was found in 1957 
that, in addition to their unique antigenic com- 
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position, these viruses varied markedly with 
respect to their avidity for. specific antibody 


and nonspecific inhibitor (2-4). It was not 
unusual to isolate from a single geographic area 
strains which exhibited all degrees of reactivity 
with specific antibody and nonspecific inhibitor 
(5). While strains lacking avidity for specific 
antibody and nonspecific inhibitor were fre- 
quently isolated in 1957-58, such strains were 
encountered only rarely in 1959-60. Influenza 
virus strains submitted to the International In- 
fluenza Center were used in the hemagglutina- 
tion-inhibition test to determine avidity for 
nonspecific inhibitor as well as.specific antibody 
in human, ferret, and chicken antiserums. 
Strains were then categorized according to 
degrees of reactivity. The results of hemag- 
glutination-inhibition tests with a collection of 
386 strains submitted to the International In- 
fluenza Center from all parts of the world dur- 
ing the period 1957-60 are shown in table 2. 
The Q-phase influenza virus strains (6) which 
were encountered frequently in 1957-58 were 
uncommon during outbreaks of influenza in 
1959-60. 

In addition to cases of influenza due to the 
Asian strain during 1960, several laboratories 
reported isolation of strains which could not 


Table 2. Reactivity of 386 A. influenza virus 
strains submitted to the International Influenza 
Center for the Americas, 1957—60 


Number of strains 
Category Reactivity aa Peers - 
1957 1958 1959) 1960 
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be typed. Several of these isolates were sub- 
mitted to the International Influenza Center for 
identification and were found to be similar or 
identical to strains which had been prevalent 
in earlier years (A/PR8/34, A1/Denver/1/57, 
and B/Lee/40). Studies at this center, to- 
gether with information obtained from the re- 
porting laboratory, showed that in all cases 
laboratory contamination was probably respon- 
sible for these strains. In cases where paired 
serums were available for the patient from 
whom the virus was “isolated,” no evidence of 
influenza virus infection was obtained. Isola- 
tion of strains antigenically similar to those 
prevalent in past years is always of interest 
since the fate of these strains, when replaced by 
a new subgroup, remains unknown, Tsaacs and 
Hart have reported recently the isolation of a 
virus in 1960 which was similar to the Al/Eng- 
land/1/51 strain (personal communication). 
Isolation was made under conditions which 
would preclude laboratory contamination; and, 
in addition, the patient from whom the virus 
was isolated developed a significant increase in 
antibody titer to the A1/England/1/51 strain 
but not to the Asian strain of influenza virus. 


Discussion 

The surveillance data indicate that the 1960 
epidemic differed in certain — significant 
epidemiologic characteristics from the preced- 
ing 1957-58 pandemic. At the same time, there 
was no suggestion that clinical influenzal in- 
fection was in any way different from preceding 
epidemic years or that further antigenic varia- 
tion occurred within the A, subgroup of in- 
fluenza viruses. 

As pointed out by Trotter and associates (7), 
it was possible in many instances to trace the 
spread of the Asian strain virus through the 
population during the summer and fall months 
of 1957. With only the rare exceptions already 
mentioned, it was not possible to trace geo- 
graphic spread of the epidemic in 1960. In- 
deed, the multifocal and almost simultaneous 
onset of the epidemic in widespread areas of the 
nation suggested that the virus was already well 
seeded throughout the population. 

The most useful measures of age-specific in- 
fluenza morbidity rates for the whole nation 
are the data from the U.S. National Health Sur- 


Vol. 76, No. 12, December 1961 
617622—61 5 





vey that first became available in 1957. The age 
patterns observed then are contrasted with 
those found in 1960. It must be remembered 
that the U.S. National Health Survey records 
acute respiratory diseases involving one or 
more bed-days of illness. Such data are in no 
sense specific measures of viral influenza, but 
during the short period of nationwide epidemics 
a large proportion of such respiratory illnesses 
are undoubtedly due to influenzal infection. 
Thus, a comparison of age-specific respiratory 
morbidity in 1957-58 with 1960 has some 
validity. 

The overall amount of influenza morbidity in 
the winter of 1960 was substantially lower than 
in the fall of 1957; significant differences in age- 
specific morbidity were present, however, so 
that the older age groups were affected rela- 
tively more heavily. The low incidence of in- 
fluenza among children under 15 years of age, 
and the relatively high incidence in the group 
65 vears and older may explain in part the low 
frequency of reported school closures and pupil 
absenteeism, the impressions of dispropor- 
tionately increased industrial absenteeism, and 
the unexpectedly high excess mortality. It is 
possible that the relatively low morbidity rate 
in children under 15 years of age may have been 
due in part toa residual high level of immunity 
in that age group as a result of their extensive 
influenza experience in 1957-58. 

No warning preceded the 13-week wave of 
excess mortaiity due to influenza and pneumonia 
in the winter of 1960, and its severity was un- 
expected. Although outbreaks of Asian strain 
influenza had been predicted for that season, it 
had not been anticipated that the order of 
magnitude of the epidemic, as measured by ex- 
cess mortality, would be greater than that of 
the second wave of the 1957-58 pandemic, and 
approximately equal to that of the first wave. 

Trotter and associates (7) had observed that 
the 1957-58 pandemic was relatively mild, as 
measured by excess mortality, in both the 
Mountain and Pacific regions. Both these 
regions were severely affected during the 1960 
epidemic. Conversely, the Middle Atlantic 
region escaped significant excess mortality in 
the 1960 epidemic, having been severely affected 
in the 1957-58 pandemic and again, more 
mildly, in the spring of 1959. 
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Influenza and pneumonia mortality excess is 
again seen to be a sensitive and reliable index 
of influenza activity. The 2-week lag between 
the morbidity peak in the week ending January 
30, as measured by the U.S. National Health 
Survey, and the peak of excess mortality in the 
week ending February 13, 1960, is quite close 
to the 3-week lag period reported in the 
pandemic of 1957 by Trotter and associates (7), 
using comparable data. 

Although extremely useful as an influenza 
surveillance technique, excess influenza and 
pneumonia mortality by no means measures the 
full force of mortality of an influenza epidemic. 
A detailed analysis of the nature and extent of 
overall influenza-associated excess mortality in 
the epidemics of 1957-58 and 1960 has recently 
been published (7). It is apparent from these 
observations that excess mortality due to in- 
fluenza and pneumonia comprises only about 
one-third of the total influenza-associated ex- 
cess mortality. The remainder is due primarily 
vo excess deaths among individuals with cardio- 
vascular-renal disease and chronic broncho- 
pulmonary disease. It was estimated (7) that 
as a result of the 1960 epidemic a total of 26,700 
excess influenza-associated deaths occurred; 
only 10,600 of these deaths were attributed di- 
rectly to influenza or pneumonia. 


Summary 


An epidemic of influenza of unexpected in- 
tensity occurred in the United States during the 
first 3 months of 1960. Surveillance data were 
obtained from direct reports from State health 
authorities, the U.S. National Health Survey, 
weekly mortality reports, and the WHO Inter- 
national Influenza Center for the Americas. 

The origins of the epidemic were multiple, 
and patterns of geographic spread could rarely 
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be discerned. Older age groups, particularly 
the age group 65 years and over, had relatively 
greater influenza morbidity when compared 
with their experience in the 1957-58 pandemic. 
The peak of morbidity was reached during the 
week ending January 30, 1960, followed 2 weeks 
later by the peak of excess mortality due to 
influenza and pneumonia. The extent of excess 
influenza and pneumonia mortality, as reported 
from 108 cities in the United States, closely ap- 
proached that recorded during the first wave of 
the Asian influenza pandemic in the fall of 
1957. 

The virus strains responsible for the epidemic 
were clearly of the A, (Asian) subgroup, with 
little, if any, antigenic variation from strains 
isolated during the pandemic of 1957. 
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COMBINED RECORD AND DATA PROCESSING SYSTEM 
IN A GLAUCOMA CLINIC PROGRAM 


Robert M. Thorner, M.P.H., and Henry Packer, M.D., M.P.H. 


ALTHOUGH there is general agreement 
that the evaluation of health programs 


is desirable, many problems are involved in the 
compilation of appropriate and necessary 
statistical measures for a proper evaluation of 
data from these programs. These problems are 
often so formidable that only the most super- 
ficial program indices, if any, are compiled, and 
many potentially useful measures are sacrificed 
under pressure of the task of tabulating data 
from clinic records. This is particularly true 
in the small health department or clinic, where 
trained personnel and mechanical equipment 
are not usually available for reducing data to a 
usable form. Thus, data on particular age, 
race, sex, socioeconomic, or other definable 
epidemiologic groups, which might point up 
program strengths or deficiencies, are not often 
available for analysis. 

Any record system which provides the basic 
personal and medical data needed in program 
operation and, at the same time, a simple system 
for processing statistical data would be ex- 
tremely useful in alleviating this situation. The 
IBM port-a-punch card appeared to offer the 
basis for such a system, and the Division of 
Chronic Disease, Public Health Service, with 
the cooperation of the department of preventive 
medicine, University of Tennessee Medical 
School, decided to design and field test a system 





Mr. Thorner is chief of Operational Methods, Health 
Services for Long-Term Illness Branch, Division of 
Chronic Diseases, Public Health Service, and Dr. 
Packer is a professor in the division of preventive 
medicine, University of Tennessee College of Medi- 
cine, Memphis. Mrs. Billie Orton Faries, the nurse 
with the university’s glaucoma screening clinic, oper- 
ated the record system described in this paper. 
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using the port-a-punch card as a combined 
clinic record and data processing card. 

The department of preventive medicine has 
for some time operated a glaucoma detection 
clinic at the John Gaston Hospital in Memphis. 
The clinic is operated by a nurse under the 
supervision of a physician. Its operation is 
simple and the records and patient flow are un- 
complicated. The port-a-punch system was 
tested in this situation because the clinic had 
a simple but adequate record system, based on 
3- x 5-inch library cards, which could be easily 
converted to the port-a-punch system. The 
port-a-punch system proved to be an efficient 
method of recording necessary patient data and 
of creating on one recorat form a card for 
machine tabulation of statistical data. 





Figure 1. Port-a-punch card in plastic holder 
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Figure 2. Screening record card 
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As each patient was screened, the nurse 
entered the identifying data in the appropriate 
boxes on the screening card. This information 
included the name, address, telephone number, 
outpatient department number if appropriate, 
age, race, sex, source—whether the patient came 
for a health card or from the eye clinic, out- 
patient clinic, or health department screening 
program—the date, and the number of the ex- 
amination, whether first, second, third, and so 
on. 

Tonometry was then performed. The in- 
traocular pressures for right (OD) and left 
(OS) eyes and the interpretation of the test, 
whether negative or positive, were entered on 
the card in the appropriate boxes. Patients 
with positive tonometry tests were given ap- 
pointments for followup diagnostic examina- 
tions. 

At the end of the clinic session the nurse 
inserted each card into the port-a-punch board 
and punched the recorded information in the 
appropriate columns. The processing of data 
for tabulation was thus kept on a current basis. 


Port-a-Punch Cards 


The port-a-punch card is a standard-size 
IBM card with even-numbered columns 
prescored for manual punching, thus giving a 
maximum of 40 columns rather than the usual 
80. When the card is inserted in a rubber- 
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backed plastic holder behind a_ transparent 
plastic template any desired code number may 
be punched with a small metal-tipped stylus 
(fig. 1). Two specially designed port-a-punch 
cards, a screening record card (fig. 2), and a 
followup card (fig. 3) formed the basis of the 
system installed in the glaucoma detection 
clinic. Because abbreviations instead of code 
numbers were used on these cards it was not 
necessary for the person doing the punching to 
have a knowledge of tabulating codes or 
procedures. 
Screening Record Card 

On the screening record card columns 1-6 
were used for the patient’s serial number. 
Cards may be purchased with the serial num- 
ber prepunched and printed, if desired. The 
cards used in this field trial were consecutively 
numbered and the numbers printed (inter- 
preted) by the IBM machines prior to the in- 
stallation of the system. 

Only columns 60-80 of the screening card 
are prescored for punching. In the columns for 
race and sex (R-S), source, date of examina- 
tion, and result, abbreviations are substituted 
for a numerical code. If the screenee is a non- 
white male, the puncher punches NM in the R-S 
column. This automatically becomes a “1” 
punch in column 64. For nonwhite females, 
NF is punched. This is equivalent to a “2” 
punch. For the date of examination the month 
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is punched in the date column. In a similar 
manner, the source and examination results are 
punched. Appropriate numbers are punched 
for age and intraocular pressure. 

The completed screening card is filed 
alphabetically, by year, in a four-drawer IBM 
card file, where it constitutes the patient’s clinic 
record. 

Followup Card 

Diagnostic examinations are handled in the 
same manner as screening examinations, and 
the results are recorded on the foliowup card 
shown in figure 3. The followup cards are 
punched and filed alphabetically and become 
the clinic record of completed cases. 


Tabulating Results 

When all the cases seen during the first year 
of operation of the record system had been 
closed out, the port-a-punch cards were con- 
verted to regular IBM cards on a reproducer. 
The reproduced cards were edited, incon- 
sistencies were rectified by reference to the 
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original written entries, and the port-a-punch 
cards were returned to the files. Tabulations 
of rates specific for age, race, sex, source, and 
so on were then made from the reproduced 
cards. In evaluating the data, tabulations of 
the screening card data were used for the 
denominators and tabulations of the data from 
the followup cards for the numerators of rates. 

A small clinic or health department using a 
system similar to that used in Memphis may ar- 
range with a service bureau for tabulating serv- 
ices on a contract basis or it may have the work 
done by the State health department. 

The port-a-punch record and tabulating sys- 
tem has proved efficient and simple. The nurse 
responsible for recording the data and punch- 
ing the cards mastered the technique with only 
a few minutes of instruction. She has expressed 
satisfaction with the system and has reported 
no major difficulties with it. This system is 
being tried in several more complex situations 
and can probably be adapted to many areas 
where a simple written record is needed and 
where statistical data will prove useful. 
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Program 
Notes 


The National Science Foundation 
has reported that 50 percent of scien- 
tific reports published and made 
available for world distribution ap- 
pear first in English; 16 percent in 
Russian; 12 percent in German; 10 
percent in Japanese; less than 5 per- 
cent in French; and less than 1 per- 
cent in Chinese. 

While Russian and German publi- 
cations are increasing steadily, 
French publications are declining. 

« » 

Planning of any one agency or 
even coordinated interagency plan- 
ning should not be focused upon the 
handicapping condition of mental re- 
tardation, but conceived in terms of 
services to meet all the needs of an 
individual, says “Everybody’s Child, 
The Mentally Retarded,” a report 
prepared by the Subcommittee on 
Mental Retardation to the Gover- 
nor’s Inter-Agency Committee on 
Health, Education, and Welfare Pro- 
grams, State of Washington. 

« » 

The first court action instituted in 
Massachusetts by the Public Health 
Service for feeding raw garbage to 
pigs in violation of section 72.23 of 
the Interstate Quarantine Regula- 
tions resulted in a conviction. Since 
the defendant refused to pay a $100 
fine, he was sentenced to 6 months in 
prison. 

« » 

Grantees of the National Institute 
of Arthritis and Metabolic Diseases 
have learned that dietary prepara- 
tions of hexachlorobenzene, a fun- 
gicidal agent, can produce porphyria 
inrats. This discovery supports the 
suggestion that ingestion of hexa- 
chlorobenzene caused the recent out- 
break of the disease in Turkey and 
represents direct experimental evi- 
dence of an acquired toxic form of 
porphyria. 

Although porphyria is regarded as 
an inborn error of metabolism, de- 
pending on an inherited constitu- 
tional abnormality, porphyria has 
oecasionally occurred following pro- 
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longed use of a number of drugs, in- 
cluding barbiturates and _ sulfona- 
mides. Due to the lack of convinc- 
ing evidence of an acquired form of 
the disease, it was generally believed 
that this effect occurred only in in- 
dividuals having a latent inherited 
tendency to porphyrinuria. 
« » 

Plans for conversion and expan- 
sion of the Fairmount Division of 
Syracuse State School into a resi- 
dential center for emotionally dis- 
turbed children were announced on 
June 18, 1961, by Governor Nelson 
Rockefeller of New York State. The 
highly specialized institution will be 
a treatment center to provide com- 
prehensive psychiatric care and will 
also be used for research and demon- 
stration. 

« » 

Results of a 5-year followup study, 
conducted by grantees of the Na- 
tional Institute of Arthritis and Met- 
abolic Diseases, on the effectiveness 
of various forms of psychotherapy 
disclose that long-term studies are 
not conclusive in evaluating the suc- 
cess of psychotherapy since life ex- 
periences tend to confound the ef- 
fects of therapy. The study recom- 
mends that the effectiveness of psy- 
chotherapy be measured by its 
ability to reduce the patient’s suf- 
tering and disability in the shortest 
time possible. Early observable dif- 
ferences in the effectiveness of the 
different types of psychotherapy tend 
to disappear over a period of time. 

« » 

Resistance of human malaria to 
chloroquine was definitely shown for 
the first time in a study of a Colom- 
bian strain of Plasmodium falci- 
parum, according to a study pub- 
lished in the American Journal of 
Tropical Medicine and Hygiene, by 
Dr. Martin D. Young of the Labora- 
tory of Parasite Chemotherapy, Na- 
tional Institute of Allergy and Infec- 
tious Diseases, and Dr. Donald V. 
Moore of the Southwestern Medical 
School of the University of Texas. 





Since 1945, 400 cities with popula- 
tions of 25,000 to 100,000 have lost 
all forms of local mass transporta- 
tion. One of the earliest acts of 
President Kennedy was to direct the 
Secretary of Commerce and the Ad- 
ministrator of the Housing and 
Home Finance Agency to undertake 
an immediate and extensive study of 
urban transportation and the related 
role of the Federal Government. 
For this purpose, a contract was 
signed with the Institute of Public 
Administration, which expects to 
complete its work before the end of 
1961. 

« » 

The New Jersey Visiting Home- 
maker Service, created in 1953 
through State legislation, has 
trained more than 1,200 homemakers 
to work in 17 local services. 

« » 


Approximately one-fourth of the 
more than 1,500 U.S. daily and Sun- 
day newspapers have a full or part- 
time reporter who gives special at- 
tention to science, medicine, and 
technology, Science Service reports. 
More than one-fifth are full time; 
one-half are at least half time. 

« » 

Recent studies in many cities have 
shown that one-third to one-half of 
all vehicles on downtown streets are 
traveling to other points in the city 
or beyond, according to Rex M. Whit- 
ton, Federal Highway Administrator, 
Bureau of Public Roads, U.S. De- 
partment of Commerce. 

Since no metropolitan area has 
as yet a complete urban freeway sys- 
tem, existing freeway routes or sec- 
tions of routes are often overloaded 
during peak periods. 

When an urban area freeway sys- 
tem is completed, states Whitton, the 
interconnected radials, inner loops, 
and outer beltways will relieve con- 
gestion and provide immeasurable 
benefits to motorists and travelers, to 
the downtown center, and to the en- 
tire city. 

« » 

Following a 48 percent rise in 
syphilis cases, Chicago has resumed 
testing suspected prostitutes for ve- 
nereal disease. The tests were dis- 
continued 14 years ago. 


Public Health Reports 











Baltimore, Maryland 


Use of Death Rates in Evaluating 


Multiple Screening 


CHARLES M. WYLIE, M.D., Dr.P.H. 


LLNESS can be controlled or cured only 
when the patient or his physician recog- 
nizes the need for treatment. The physician’s 
help is usually sought, however, only when 
symptoms or signs occur that are not culturally 
accepted as normal. Since much long-term ill- 
ness passes through a prolonged asymptomatic 
phase, there is a great unmet need for medical 
treatment in the population of the United 
States. Multiple screening has been devised to 
separate off persons with this need, without re- 
quiring the total adult population to be exam- 
ined periodically by physicians. 

Multiple screening uses two or more tests to 
sort out persons who probably have abnormali- 
ties from those who probably do not. The im- 
mediate aim of multiple screening is to refer 
for medical care those who have positive test 
results. Its ultimate aim is to reduce illness, 
disability, and death in the population by the 
sarly detection and treatment of disease. 

Even when multiple screening is completely 
effective in detecting disease in the early stages, 
screenees will continue to die for various rea- 
sons. Screening tests do not cover all asymp- 
tomatic disease, and medical care is not sufli- 
ciently advanced to control all diagnosed con- 
ditions. Moreover, some conditions existing in 
the positive screenees may not be diagnosed, and 





Dr. Wylie is assistant professor of public health 
administration, Johns Hopkins University School of 
Hygiene and Public Health, Baltimore, Md. Rose 
Mary Jacobs and Janet Hare contributed signifi- 
cantly to the study. The study was financed in part 
by grant 1G-6791A from the National Institutes of 
Health, Public Health Service. 


Vol. 76, No. 12, December 1961 


“~ 


new conditions may arise after screening, to re- 
main undetected for some time. 

Since persons with positive screening tests 
have more disease than those with negative test 
results, we may expect that death rates also will 
differ in these two groups. Unless medical 
care is much more effective than is currently as- 
sumed, persons with positive tests will have 
the higher death rates. Therefore, death rates 
may form a useful basis for evaluating screen- 
ing tests, the more effective test separating off 
groups with high death rates. 

The purpose of this paper is to present mor- 
tality figures for 2,298 residents of Baltimore 
who took multiple screening tests in 1954, to 
compare death rates in persons with positive 
and with negative test results, and to describe 
methods for using death figures to evaluate 
multiple screening. 


Background 


In the last 3 months of 1954, the Commission 
on Chronic Illness invited 6,967 selected resi- 
dents of Baltimore, aged 17 years and older, to 
attend a clinic for multiple screening. The 
residents were part of a random sample of the 
city population who had been reported free 
from serious health problems on household in- 
terview some months previously (7). 

Of those invited, 2,023 came for screening. 
An additional 275 persons, who desired to at- 
tend the clinic after reading newspaper de- 
scriptions of the project, took the tests. Of the 
total screened, 35 percent were under 35 years 
of age, 39 percent were between 35 and 49 years, 
and 26 percent were 50 years of age and older. 
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Seventy-nine percent were white, and 45 per- 
cent were males. 

For descriptive purposes, the screening tests 
may be divided into two groups: (a) major 
tests, in which persons were referred to their 
physicians if the abnormal result was pre- 
viously unknown; and (bd) minor tests, for 
which no referrals were made. Major tests 
consisted of blood pressure measurement, six- 
lead electrocardiogram, 70-mm. chest X-ray, 
blood and urine sugar tests 1 hour after a glu- 
cose drink, hemoglobin level, urine albumin, se- 
rologic test for syphilis (STS), and two ques- 
tions about discomfort on exertion. The minor 
tests included hearing, vision, dental examina- 
tions, and height and weight measurement (2). 

The followup procedures, to determine the 
status of each person on December 31, 1959, 
have been fully described elsewhere (3). By 
searching the latest available city and suburban 
directories for Baltimore and its surrounding 
area, we obtained for a part of the study group 
more recent addresses and telephone numbers 
than appeared in our records. We then mailed 
a mimeographed letter and a questionnaire to 
each individual; 52 percent completed and re- 
turned the questionnaire. For an additional 
23 percent, answers were obtained by telephone. 
Finally, we searched the 1955-59 death certifi- 
cate files for the names of all persons who had 
not been contacted by letter or telephone and 





Table 2. Number of deaths and crude death 
rate in screenees by major test result, accord- 
ing to cause of death, 1955—59 


Number of | Crude death 
deaths with rate per 
major test 1,000 with 


Cause of death ! major test 


Posi- | Nega-| Posi- | Nega- 


tive tive tive tive 
All causes 78 21 | 733 21.9 
Hypertensive heart 
disease (440—447) 10 3 9. 4 2. 4 


Vascular lesions affecting 

central nervous sys- 

tem (330-334) , 5 0 4. 7 0 
Other cardiovascular dis- 

ease (400-434, 450- 


ee i ‘ 28 4) 26.3 3. 2 
Malignant neoplasms 

(140-205) - 12 10 11.3 8. 1 
Other 23 10 | 21.6 8. 1 


1 Figures in parentheses refer to International List 
numbers. 


to confirm deaths reported in the returned 
questionnaires. 

The followup program clarified the current 
status of 2,031 screenees. For 267 individuals, 
12 percent of all screenees, information was 
incomplete. We believed that they were not 
then resident in the Baltimore metropolitan 
area, and we knew that they had not died in 


Table 1. Number persons screened in 1954, number dying during 1955-59, and number of deaths 
per 1,000 screenees for each test group, by age in 1954 


Age (vears) 





All ages Under 35 35-49 50 and over Age- 
Rees ge a see ie adjusted 
Test results RR a b death 
wed & ay = s rvs a rate per 
d D n> © n d D n> © L L 1,000 
= | ri = | = a a> = a = 
D Q Q DB Q D Q Q vA Q Q 
All tests |} 2,298 | 105 | 45.7 | 790 5 6.3 | 862 | 20 | 23.2 | 631 | 80 | 126.8 52. 4 
Positive: 
Major- 964 78 | 80.9 | 165 2} 12.1 | 373 | 12 | 32.2 | 417 | 64 | 153.5 65. 9 
Minor _ _ 719 24 | 33.3 | 178 I 5. 6 | 327 7 | 21.4 | 209 | 16 76. 6 34.5 
Negative 615; 3 4.9 | 447| 2| 45] 162 I 6. 2 5 0 .0 3. 6 


1 Includes 15 persons of unknown age. 


2 Calculated by the direct method for a population containing equal numbers of persons under age 35, 35-49, 


and 50 vears and over. 
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Maryland in the 5 years following screening. overall mortality experience (footnote 2, table 


In this paper, all of this group are assumed to 1). The age-adjusted death rate for persons 
be alive. With positive major tests was twice that for 

P persons with minor positive results and 18 
Mortality times higher than for those with negative 

Table 1 distributes the 2,298 persons and the results. 

105 known deaths by age when screened and The distribution of causes of death differed 
by the group test results. In each age range, considerably between screenees with and 
death rates were markedly higher for persons screenees without positive major tests. Table 2 
with positive major tests than for persons with shows that 78 of the 105 deaths (74 percent) 
positive minor tests or with no positive tests. | occurred in persons with positive tests results; 
Since those with positive major tests included —_ 43 of the 50 deaths from cardiovascular causes 
the greater proportion of older persons, we have (86 percent) occurred in that group. Crude 
made some adjustment for age to describe the death rates for the various disease classes 


Table 3. Number persons screened in 1954, number dying during 1955-59, and deaths per 1,000 
screenees for each test, by age in 1954 


Age (years) 
All ages Under 35 35-49 50 and over 
Test result ; A ae 





. L 2 x z Es = 
L Q L Q BR a Re an 

Chest X-ray: 

Positive 294 19 124. 4 60 2 33. 3 106 31.7¢ 228 43 188. 6 

Negative __- 1, 642 39 23. 8 669 3 Ls 665 13 19. 5 308 23 74. 7 
Klectrocardiogram: 

Positive _ __- 315 51 161.9 $2 | 23. 8 86 3 24. 9 187 47 251.3 

Negative 1,977 54 27.3 748 1 5. 4 (70 t 8% 21.9 45 33 12.7 
Blood pressure: 

Positive __ 167 25 149. 7 13 0 0 5 | 67.8 95 | 21 | 221.0 

Negative _ _- 2, 125 80 37. 6 14k 5 6. 4 802 16 20. 0 546 59 108. 1 
Questionnaire: ! 

Positive 147 24 163.3 l 71.4 44 l 22. 7 89 | 22 | 247.1 

Negative 2,014 73 36. 2 739 3 0 766 | 18 23. 5 496 | 52) 104.8 
Blood sugar: 2 

Positive _ _ 8O 12 150. 0 11 0 .0 26 l 38. 5 13 11 255. 8 

Negative 2, 187 92 ‘2. 1 773 5| 65 828 19 22.9 586 | 68 116. 0 
Urine sugar: 2 

Positive 62 11 177. 4 14 0 0 19 0 0 29 11 379. 3 

Negative 2, 141 93 43. 4 725 5 6.9 810 | 19 23. 5 606 69 3. 9 
Urine albumin: 

Positive _ 97 20 206. 2 33 0 0 24 3 125. 0 40 17 25. O 

Negative sean 2,111 84 39.8 709 5 a3 804 | 16 19. 9 598 | 63) 105 
Serologic test for syphilis: 

Positive 19 5 102. 0 6 0 Pa 21 1 47.6 22 4 181.8 

Negative 2, 163 97 14.8 759 5 6. 6 813 | 19 23. 4 591 | 73 | 123.5 
Hemoglobin: 

Positive : 34 0 0 20 0 .0 11 0 0 2 0 0 

Negative 2, 213 103 16. 5 759 5 6.6 834 | 20 24. 0 620 | 78 | 125.8 
Height and weight: ? 

Positive _ 581 37 63. 7 126 2] 15.9 223 7 31. 4 232 | 28 | 120.7 

Negative 1,712 67 39. 1 664 3 15 636 | 12 18.9 412 | 52 | 126.2 


1 Symptoms of cardiac disease. 
2 1 hour after drinking 50 gm. of glucose. 
3 30 percent or more above central weight for persons of medium frame, according to Metropolitan Life Insurance 


Co. tables. 
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were higher for persons with positive tests, but 
not significantly so for neoplasms, for which 
there was no specific screening test. 

Some persons, including a few who eventu- 
ally died, did not take the complete series of 
tests. Known diabetics, for example, were 
not asked to take the blood and urine sugar 
tests, and, due to mechanical failure, some 400 
chest X-rays were unsatisfactory. Table 3 
shows the number of persons who completed 
each test and the number who later died, cor- 
related with age and with test result. The 
findings for the hearing, vision, and dental 
examinations were not analyzed. 

For all tests except hemoglobin level, per- 
sons with positive test results had higher death 
rates than those with negative tests. This 
finding was consistent in all age groups for 
the chest X-ray and electrocardiogram. The 
higher death rates for those with positive 
height and weight tests occurred only among 
persons under 50 years of age. In the remain- 
ing tests, the higher death rates for positives 
occurred in the older groups. In the 34 
screenees with positive hemoglobin tests, no 
deaths occurred. As we would expect, mortal- 
ity was higher among the older screenees, 
whether test results were positive or negative. 





Indices of Effectiveness 


Most studies of multiple screening have 
measured test performance by effectiveness in 
separating off persons with specific diseases. 
In this study, we desired to evaluate each test 
by its efficiency in separating off those who died 
in the 5 years following screening. 

Table 4, based on figures in table 3, presents 
five indices which have some value in measur- 
ing this performance. Death sensitivity, the 
percentage of all dead persons classified as 
positive by each test, is listed in column A. 
This index can be considered only along with 
death specificity, which is the percentage of all 
5-year survivors classified as negative by each 
test (column B). Four tests—urine sugar, 
STS, hemoglobin, and height and weight 
give poor results when these indices are 
considered jointly. 

Column C shows the age-adjusted death 
rates for persons with positive tests. Tests 
with the highest rates are the urine albumin, 
urine sugar, questionnaire, and electrocardio- 
gram. The death rate in positives is an in- 
adequate sole criterion for measuring test 
performance, since it gives a high rank to the 
urine sugar test, previously evaluated as poor. 

Age-adjusted death rates in persons with 


Table 4. Indices of screening effectiveness based on deaths of screenees during 1955-59 
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Death Death | rates per 1,000 
Test | sensitivity ! | specificity 2 | _| mortality | rank 

| | | | ratio 3 

| | Positive Negative | 

(A) (B) | (C) (D) (E) | (F) 

een er a — . oes 
Chest X-ray___-_--- Wien wish e aie Sa 55. 7 82. 3 | 86. 6 32. 9 | 2. 6 | 4 
Electrocardiogram __ in, Ret ora 48. 6 37. 9 | 103. 3 oo. 3 | hie 5 
Blood pressure __- _- -- “ee ee 23. 8 | 93. 5 96. 3 44.8 ee 6 
Questionnaire +____- : 24.7 94. 0 113.7 44.1 2.6 | 3 
Blood sugar 5__-_-__. tobe a/SE 11.5 | 96. 9 98. 1 48. 5 2. 0 7 
Urine sugar 5____- akgae ee 10. 6 | 97. 6 126. 4 48. 1 2:6 5 
Urine albumin - -__- | SESS aeons 19. 2 | 96. 3 183. 3 44. 1 4.2 l 
Serologic test for syphilis____- eae 4.9 | 97.9 76. 5 | 51.2 | 1.5 8 
I NaS .0 | 98. 4 .0 52. 1 | 0 10 
Height and weight *..__.._________- 35. 6 | 75. 1 | 56. 0 19. 9 | i 9 
1 Deaths classified positive 
All deaths — 
2 5-ve s rivors ssi > € iva 
5-year survivors classified negative . 100 





All 5-year survivors 
’ Death rate in positives/death rate in negatives. 
‘ For symptoms of cardiovascular disease. 
5 1 hour after drinking 50 gm. of glucose. 


6 30 percent or more above central weight for persons of medium frame, according to Metropolitan Life In- 


surance Co, tables. 
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negative tests are given in column D. The 
lower this death rate, the more effective was 
the test. Ranking high in efficiency are the 
chest X-ray and electrocardiogram, while in 
lowest ranks are the STS and hemoglobin tests. 
The death rate in the negatives is a criterion 
which correlates fairly closely with the joint 
consideration of sensitivity and specificity. 

Finally, column E gives the mortality ratio, 
the death rate in positives divided by the death 
rate in negatives. The urine albumin, electro- 
cardiogram, and chest X-ray tests rank high, 
and the STS, hemoglobin, and height and 
weight tests rank low by this criterion. 

At present, we can say only that each cri- 
terion contributes something to the evaluation 
of the tests; none seems outstandingly good or 
bad, and none is adequate for sole consideration. 
We have therefore produced an average rank- 
ing for each test (column F), giving equal 
weight to each of the five indices. This average 
ranking suggests that the STS, hemoglobin, 
and height and weight tests performed so 
poorly in separating off high mortality groups 
that they might well be abandoned. Highly 
effective were the urine albumin, electrocardio- 
gram, chest X-ray, and questionnaire. 


Discussion 


Asa method of evaluating multiple screening 
tests, the use of diagnoses made as a result of 
screening has many defects. In few studies 
are persons with negative tests examined to 
determine whether test results are false nega- 
tives, and there is considerable evidence that 
many examinations do not provide sufficient in- 
formation for making a diagnosis. Medical 
schools do not stress the diagnosis of asympto- 
matic disease; therefore, many general practi- 
tioners have difficulty in deciding what labels 
to attach to conditions found in asymptomatic 
patients with positive diagnostic tests. For 
example, some physicians may make a diagnosis 
of heart disease based only on an electrocardio- 
graphic abnormality found on screening; other 
physicians might make a negative diagnosis on 
the basis of the same finding. 

In contrast to medical diagnoses, deaths do 
not depend on evaluation by physicians. Since 
groups with high death rates need medical 
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care more urgently than groups with low death 
rates, screening tests perform a useful function 
if they refer high mortality groups for medical 
care. The use of death rates to evaluate screen- 
ing test performance has, therefore, some 
validity. © 

The degree of validity is not perfect, how- 
ever. Some screening tests aim at conditions 
which rarely cause death; the hemoglobin level 
for anemias and intraocular pressure for glau- 
coma are examples of this group. Mortality 
studies can underevaluate the success of such 
tests. Also, some screening tests, such as the 
chest X-ray for tuberculosis, detect conditions 
for which medical care is highly effective. A 
comparison of death rates in persons with both 
positive and negative test results would again 
underevaluate the effectiveness of such tests. 
However, the majority of tests are probably 
treated fairly by mortality data, since the con- 
ditions detected are frequent causes of death 
and are only moderately affected by presently 
available medical knowledge. 

Should each test be evaluated only in terms 
of deaths from conditions which should be de- 
tected by the test? The answer is probably 
“No.” If the electrocardiogram, for example, 
successfully separates off persons with non- 
cardiovascular disease as well as cardiovascular 
cases, that test should be given due credit for 
this additional yield. Furthermore, a test such 
as height and weight, not aimed at a particular 
disease condition, can be evaluated only in 
terms of deaths from all causes. This is prob- 
ably the optimum procedure for all tests. 

One pioneering study of multiple screening 
has published mortality data (4). Many of 
the tests used in that study of longshoremen in 
San Francisco were similar to the tests used in 
Baltimore. Despite the great differences in the 
populations tested, the ranking of the effective- 
ness of the tests is similar. An unexpected 
finding, both in Baltimore and in San Fran- 
cisco, has been the superior performance of the 
urine albumin test. Albuminuria in older 
groups of the asymptomatic population seems 
to have a prognosis more grave than was previ- 
ously suspected. 

This followup study in Baltimore suffers 
from the defect of incomplete information for 
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12 percent of all screenees. The 267 incom- 
pletely traced persons included more persons 
in the younger age groups, more nonwhites, 
and more persons with negative tests than those 
whose current status is accurately known. 
This defect has probably had little effect on 
death figures for each test and for the ranking 
of tests, but it may have produced an arti- 
ficially low death rate among screenees with 
negative tests. Thus, the annual crude death 
rate per 1,000 persons with all tests negative 
was 1.2 in Baltimore, compared with 4.3 for 
longshoremen in San Francisco where losses 
to followup were less severe. 

The second major problem in the Baltimore 
study is the relatively small number of persons 
screened, and the small number of deaths on 
which the analysis must be based. Age groups 
had, therefore, to be broad in this presentation, 
and even the “age-adjusted” death rates were 
rather crude adjustments. 

Finally, we would briefly mention one theo- 
retical problem involved in using death rates 
to evaluate screening test performance. A 
screening test, able to separate off an older 
group of positives, will produce a group with 
a higher mortality because of age alone. Only 
when death rates are compared for positive and 
negative groups cf similar age range will the 
effectiveness of a test in screening for disease be 
determined. The age-adjusted mortality ratio 
discussed in this paper minimizes the effect of 
separating off the older age groups. 

Are we being unfair to the test in making 
this age adjustment, however? Should a test 
be given credit for screening for both age and 
disease, since both conditions result in greater 
need for medical care? We believe that the 
answer to both questions is “No,” but realize 
that opinions will differ. 


Summary and Conclusions 


To evaluate the effectiveness of multiple 
screening, this study has used 5-year mortality 
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figures for 2,298 residents of Baltimore who 
took multiple screening tests in 1954. The 
study has shown that screening tests separate 
off high mortality groups who can reasonably 
be given priority in medical care. This find- 
ing gives a sound basis for multiple screening 
and weakens the contention that all adults 
should be seen periodically by physicians, not 
just those with positive screening tests. 

Five indices which use death rates in evalu- 
ating screening tests have been presented. Each 
index has good and bad points, and no one in- 
dex is adequate to form the sole basis for evalu- 
ation. The indices suggest that tests with ade- 
quate performance were 70-mm. chest X-ray, 
six-lead_ electrocardiogram, blood pressure 
measurement, questionnaire for symptoms of 
cardiovascular disease, blood and urine sugar, 
and urine albumin. Tests with poor perform- 
ance were the serologic test for syphilis, hem- 
oglobin level, and height and weight test. 

Little is known of how much persons with 
positive screening test results are benefited by 
the early detection of their diseases. It is pos- 
sible that multiple screening may fail in its ul- 
timate aim to reduce illness, disability, and 
death in the population, because medical care 
may not control the diagnosed conditions. Only 
when the benefits of early detection are clearly 
established can multiple screening be encour- 
aged widely in the United States. 
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The Physician-Pharmacist Relationship 


The following passages are excerpted from “Doctors, 
Patients, and Health Insurance,” with permission 
of the authors, Herman M. Somers and Anne R. 
Somers, and the publisher, Brookings Institution, 
Washington, D.C. Mrs. Somers is a research associ- 
ate at Haverford College, Pennsylvania, and Mr. 
Somers is chairman of the college’s political science 


department. 


The relationship of physician and druggist 
has always been ambivalent and unstable. In 
1617 the English apothecaries obtained a special 
charter that banned grocers from trade in drugs 
and gave the apothecaries a monopoly. The 
physicians objected, although they themselves 
had secured a licensing act a hundred years 
sarlier. According to Dr. Kenneth Walker (7), 
the physicians 
“.. feared that, having secured the right to 
make up prescriptions, the apothecaries would soon 
want to prescribe them and would thus become 
competitors in the practice of medicine. This fear 

. was fully justified, for in the course of time 
the apothecaries did in fact become their rivals, 
and not without benefit to the public. At the out- 
break of the Plague in 1663, the majority of physi- 
cians fled from London—even the great Sydenham 
found reasons for departing hastily—whilst the 
apothecaries remained gallantly at their posts doing 
what they could to relieve the Plague’s victims. As 
a result of this the apothecaries became very popu- 
lar for a time with the public and became still more 
serious rivals of the physicians.” 

By the end of the seventeenth century, the 
apothecaries were actually practicing medicine 
on a wide scale, although they had no license. 
Among the many factors responsible for this 
situation, the most important was the inesecap- 
able fact that the physicians, with their long, 
costly education, limited numbers, and high 
fees, could not satisfy the medical needs of the 
community. The apothecaries helped to fill the 
medical vacuum. 


Vol. 76, No. 12, December 1961 


The resolution of this conflict, with its far- 
reaching consequences for the future of British 
medicine, has been dramatically told by Dr. 
Lester King (2): 


“The Royal College of Physicians, ever since its 
inception, had prosecuted quacks and others who 
practiced medicine in defiance of the monopoly 
granted the college. The prosecution of an apothe- 
cary named Rose was not in itself unusual, but the 
final decision was epoch-making. The bare facts 
are simple. A butcher named Seal consulted Rose 
for treatment. The latter, when his bill was not 
paid, had the butcher arrested. Apparently the pa- 
tient enlisted the aid of the College of Physicians, 
which brought Rose to court for what modern termi- 
nology would call practicing without a license. Rose 
was convicted at the Court of Queen’s Bench. The 
law was clear. The court held that only the physi- 
cian could judge the nature of the disease, choose 
the remedy, and order its application. . . . It was 
said that the sympathies of the jury lay with the 
apothecary, but the charge from the bench was 
unequivocal. . . . Rose . . . appealed the verdict 
to the House of Lords, which, acting on equity 
rather than on the letter of the law, reversed the 
decisions. The grounds for reversal were that pub- 
lic need as well as custom required that apothecaries 
be allowed to advise patients, that the monopoly 
held by the college kept down the number of physi- 
cians, and that it would mean undue hardship to 
deny the public all other sources of medical aid. . . . 

“This decision has been called the Magna Carta 
of the general practitioner, for it established the 
status of the apothecary and allowed him to trans- 
form into a primitive general practitioner. 
Physicians and apothecaries began to work to- 
gether.” 


Both Dr. King and Dr. Walker believe that 
the feud between the British practitioner and 
pharmacist eventually redounded to the benefit 
of public and profession. But the related con- 
flict between the profession and the drug manu- 
Dr. William Osler rarely 
spoke more harshly than in his attack on “the 
enthrallment of the practitioner by the manu- 
facturing chemist” as early as 1902 (3) : 


facturers continued. 
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“The profession has no more insidious foe than 
the large borderland pharmaceutical houses. No 
longer an honored messmate, pharmacy in this form 
threatens to become a huge parasite, eating the vitals 
of the body medical. We all know only too well the 
bastard literature which floods the mail, every page 
of which illustrates the truth of the axiom, the 
greater the ignorance the greater the dogmatism. 
Much of it is advertisements of nostrums foisted on 
the profession by men who trade on the innocent 
credulity of the regular physician, quite as much as 
any quack preys on the gullible public. Even the 
most respectable houses are not free from the sin 
of arrogance and of ignorant dogmatism in their 
literature. A still more dangerous enemy to the 
mental virility of the general practitioner, is the 
‘drummer’ of the drug house. While many of 
them are good, sensible fellows, there are others, 
voluble as Cassio, impudent as Autolycus, and 
senseless as Caliban who will tell you glibly of the 
virtues of extract of the cocoygeal gland in promot- 
ing pineal metabolism and are ready to express the 
most emphatic opinions on questions about which 
the greatest masters of our art are doubtful.” 


A more moderate indictment but with the 
same general theme was expressed by Rorem 
and Fischelis in a study for the Committee on 
Costs of Medical Care 30 years later (4): 


“It is incongruous that the medical professions 
should be constrained by professional and public 
opinion to follow rigorous codes of ethics in the 
advertising of their services, whereas the manufac- 
turers and distributors of medicines . . . should 
utilize the merchandising methods of ordinary 
business enterprise.” 


And here is a contemporary English doctor 
(5): 


“The result . . . of the growing complexity of 
drugs and instruments is that the medical profession 
has to a great extent lost control. That commerce 
should attempt to take over the task of academic in- 
struction, using its immense resources in the palat- 
able presentation of scientific facts, is a matter of 
deep significance. For if doctors are in fact reduced 
to receiving instruction from trade, what becomes 
of their claim to be considered a learned profes- 
sion?” 
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These indictments seem somewhat out of 
balance. As between the drug industry and 
the medical practitioners, “commercialism” is 
not confined to the former, nor professional 
standards and social ethics to the latter. (One 
of the drug industry’s outstanding social 
contributions has been the sponsorship and 
support of Health Information Foundation 
(HIF), a nonprofit organization devoted to re- 
search and education in the socioeconomic as- 
pects of medical care, which has operated with 
complete professional independence.) Less 
charitable terms than Osler’s “innocent credu- 
lity of the regular physician” are applied by 
many to the doctors’ current prescribing habits. 

But invidious comparisons avail nothing. 
The medical profession and the pharmaceutical 
industry are now inescapably interdependent. 
We cannot return to the old days when the 
individual doctor decided what drugs would 
be fabricated for him by the corner druggist. 
Science and specialization have made it inevi- 
table that the discovery and development of new 
medications will take place in research labora- 
tories and their production in specialized man- 
ufacturing centers. 
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Fire Prevention Program 


A program of fire prevention, including epi- 
demiologic study, fire prevention information and 
education activities, and evaluation of the effective- 
ness of the activities, was recently carried out in 
Mississippi County, Ark., by the Division of Acci- 
dent Prevention of the Public Health Service and 
the Mississippi County Health Department. 

In the first phase of the program, all accidental 
injuries were reported to the county health depart- 
ment by all hospitals, clinics, and physicians in the 
county for a period of 16 months. From March 
1958 through June 1959, 7 hospitals, 3 clinics, and 
21 physicians reported 1,402 injuries, of which 86 
were caused by fires and explosions. 

The reporting system established baseline data by 
which the effectiveness of prevention measures 
might be determined, and it also served as part of 
a system of notification of fire incidents to be in- 
vestigated. Notifications were also made by fire 
departments, letter carriers, insurance companies, 
and others. 

Investigations of 274 fires and explosions were 
conducted. Defective electrical wiring and equip- 
ment constituted the largest single cause of fires in 
dwellings. In many of these incidents the occu- 
pants were aware of the defects before the fire 
occurred; many occurred in homes of tenant farm- 
ers where the defect existed before occupancy. 
Overloading of circuits through the misuse of fuses 
was common. One family was burned out of two 
homes within 4 months by fires of electrical origin. 

Flues that did not work properly constituted 
another outstanding cause of fires. A particular 
kind of flammable wallpaper contributed to the 
severity of some of these fires. 

The most serious offender was the petroleum 
product. About one-third of the fires and more 
than one-half of the injuries and deaths resulted 


from the use of petroleum products and wornout, 
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defective heating or cooking stoves. Fuel flowing 
too fast into the burner, leaking fuel, accumulation 
of drippings, and using kerosene to start or boost 
fires were all conspicuous causes. People seemed 
to know it is dangerous to “slosh” kerosene on live 
coals, yet they failed to make sure a fire was out 
before pouring kerosene on fuel. 

The practice of leaving children alone without 
adult supervision was an important factor among 
incidents resulting in injury or death to children. 

Results of the investigations were presented to 
community leaders, school officials, church groups, 
and such organizations as the Lions and Kiwanis 
clubs to enlist support for fire prevention activities 
in their communities. Informal speeches and films, 
slides, and other materials were presented at the 
gatherings. The emphasis was placed on the four 
principal causes of fires as revealed by the investi- 
gations. The support of the local farm bureau, 
fire departments, and public utility companies was 
solicited so that fire prevention literature could be 
distributed through mailing lists or with bills to 
customers and during housecalls. 

The schools proved to be the most fertile ground 
for education in fire prevention, since the informa- 
tion was carried back into the homes of the children. 
Activities in the schools included “junior fire mar- 
shals” programs, demonstrations, exhibits, contests, 
and many talks. 

Demonstrations and talks on fire prevention tech- 
niques were given at PTA and other gatherings, 
including one which attracted 400 persons at a local 
theater. In one small community, a daylong fire 
prevention clinic was held. 

Rural populations that could not be reached ef- 
fectively through radio and newspapers were ap- 
proached through community groups, county agents, 
and local volunteer fire departments. 

During the first year of the program, injuries 
from fires and explosions reported by the cooperat- 
ing hospitals and clinics declined by more than 50 
percent from the previous year. Fires and explo- 
sions reported and investigated dropped from 164 
to 140, and the injuries resulting from the incidents 
dropped from 40 to 21. 

These results encourage us and endurse our opin- 
ion that the public health approach to accident pre- 
vention can be effective—A. L. CHapMANn, M.D., 
chief, Division of Accident Prevention, Public Health 
Service, and J. W. Beastey, M.D., health officer, 
Mississippi County Health Department. 
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COMPLEMENT-FIXING ANTIBODIES FOR R. RICKETTSII 


IN SERUMS OF BLACK-TAILED JACK RABBITS 


Eli F. Pagan, M.S., K. J. McMahon, Ph.D., and R. E. Bowen, D.V.M., M.S. 


THE ETIOLOGICAL agent of Rocky Moun- 
tain spotted fever, Rickettsia rickettsii, is trans- 
mitted among mammals by ticks. The organ- 
ism is present in numerous species of ticks 
including the rabbit tick Haemaphysalis 
leporis-palustris which is widely distributed 
throughout the United States (/).  Anti- 
bodies for 2. rickettsti may be found in rabbits 
infested with Dermacentor andersoni, D. varia- 
bilis, D. parwmapertus, Amblyomma ameri- 
canum, and perhaps other species of ticks 
(personal communication from Dr. David B. 
Lackman). 

Although the spread of this infection from 
hares to man is improbable (/—3), the presence 
of antibodies against 2. rickettsii in the serums 
of hares is an indication that the organism is 
in the area. Infested hares could serve as a 
reservoir for the infection of additional ticks. 

Positive results for antibodies against R. 
rickettsii have been obtained by other investi- 
gators. Philip and associates (4) found com- 
plement-fixing antibodies for Rocky Mountain 
spotted fever in 35 of 260 serums of northern 
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Nevada jack rabbits. Lechleitner (3) found 
specific complement-fixing antibodies for 2. 
rickettsii in 10 of 142 serums tested. Stoenner 
and associates (5), studying the fauna of the 
Great Salt Lake Desert in Utah, showed that 
193 of 773 jack rabbits possessed antibodies 
against P. rickettsii. 

Since the black-tailed jack rabbit, Lepus 
californicus melanotis, Mearns, is numerous 
near Lakin, Kans., serums of animals from that 
area were examined for complement-fixing 
antibodies against 2. rickettsiz. 


Materials and Methods 


The serum samples were collected monthly 
from September 1957 through May 1960, as 
described previously (6). For this study the 
method of Bengston (7) was used to test sam- 
ples for complement-fixing antibodies. Two 
antigens, supplied by Dr. David B. Lackman, 
Rocky Mountain Laboratory, Public Health 
Service, Hamilton, Mont., were used. Spotted 
fever antigen No. 672 was used in a dilution 
of 1:4, and spotted fever antigen HLP 664, in 
a dilution of 1:8. 

The antisheep hemolysin and the lyophylized 
complement used throughout the study were 
obtained from the Denver Serum Co., Denver, 
Colo. A 2 percent suspension of sheep red 
blood corpuscles was prepared each day from 
blood collected aseptically from the external 
jugular vein, defibrinated by shaking with glass 
beads, and stored in a refrigerator at 6-8° C. 

For the antigen titration and complement 
fixation tests, two full units of complement, 
diluted to be contained in 0.2 ml., were em- 
ployed. The antigen was titrated against a 
standard positive serum with a titer of 1: 128. 
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Results of tests for Rocky Mountain spotted fever 
complement-fixing antibodies in 549 serum 
samples from black-tailed jack rabbits, Sep- 
tember 1957 through May 1960 


Number 


Date Number Titer of | Titer of 


collected =! | positive | positive | positive! 
1957 
Sept 24 I 1:32 1:192 
Oct 13 0 
Nov 15 2 1:8 1:24 
1:16 
Dec- 9 0 ase 
1958 
oo a Z 0 ; 
Feb_. 15 l 1:8 1:48 
Mar. 16 ] 1:6 1:24 
Apr-.- 29 4 Eay 1:48 
1:4 1:32 
1:8 1:32 
1:4 1:16 
ee 27 0 Bos 3 a 
June es 22 l 1:16 1:64 
July : see 26 3 1:8 1:48 
1:16 
1:8 1:32 
Aug 24 I 1:16 1:96 
Sept 21 l 1:4 1:24 
Oct_ - 28 0 
Nov-_- 22 0 ; x7 
Dee 23 2 <S2 1:96 
L326 
1959 
Jan. 17 0 
Feb - 21 0 : 
Mar... 16 0 peas 
Apr... 16 1 1:4 1:24 
May- 17 0 eaies eg ae 
June t) 0 
July 13 0 ‘ 
Aug 3) 0 
Sept 22 I 1:8 1 
Oct : 22 2 1:8 i:2 
1:8 1:24 
Nov-_-- l 0 é 
1 - 22 l ee 1:24 
1960 
Jan- Sees 2 0 
rene 15 | Hh see eeee ay: DPE wr etree 
aa eee 0 0 “te = 
Apr 10 l 1:8 1:48 
May. 16 3 1:16 1:48 
1:16 
1:8 1:48 
Total__-- 549 26 





1 Obtained by Dr. David B. Lackman using the 
method proposed by Osler and associates (8). 
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The antigenic unit was considered to be the 
smallest amount of antigen giving a 4+ fixa- 
tion with a 1:64 dilution of the positive serum. 
The usual controls for the complement fixation 
test were included with each day’s tests. 


Results 


During the study period, 549 serum samples 
were collected from black-tailed jack rabbits. 
Twenty-two of the 26 serums found to have 
a titer of 1:4 or greater were sent to Dr. Lack- 
man and were tested by him for antibodies for 
Rocky Mountain spotted fever. He reported 
complement-fixing antibodies in these serums 
as shown in the table. Higher serum titers 
were obtained by Lackman using the procedure 
for complement fixation proposed by Osler, 
Strauss, and Mayer (8). A titer of 1:16 or 
greater was considered to be significant when 
this method was employed. The positive ser- 
ums were also checked for specificity by using 
typhus antigen. No reaction was obtained 
against it. 


Discussion 


The 26 serums found to be significantly posi- 
tive represent 4.8 percent of the total tested. 
The greatest number of positive serums was 
found in April, May, July, and September fol- 
lowing peak infestations with ticks. Similar 
results were obtained by Lechleitner (2) who 
found the greatest number of positive serums 
during March, April, and September. 

The complement-fixing antibodies present 
in these serums may be assumed to have been 
formed following infection of the jack rabbits 
by the feeding of infected rabbit ticks. 
Although the rabbit tick H. leporis-palustris 
ordinarily does not parasitize man, the finding 
of antibodies against 72. rickettsii is a signifi- 
cant indicator that PR. rickettsti is present in 
the area. 


Summary 


From September 1957 through May 1960, 549 
serum samples were collected from black-tailed 
jack rabbits in the area of Lakin, Kans. The 
serums were tested for complement-fixing anti- 
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bodies against Rickettsia rickettsii. Specific 
antibodies for Rocky Mountain spotted fever 
were found in 26 of the samples. 
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1961 Health Trends 


Total Federal expenditures for scientific 
research and development were estimated at 
$8.2 billion for fiscal year 1961, an increase 
of $400 million over the previous year, accord- 
ing to the 1961 edition of “Health, Education, 
and Welfare Trends.” 

Included in the data presented are: 

* Of 93,000 deaths from accidents in 1960, 
some 37,000 were attributed to motor vehicles. 
For every 10,000 persons, more than 2 die 
from motor vehicle accidents in any given 
year. 

* In 1960 the index of all medical care prices 
averaged 156.2 (1947-49=100)! Medical 
care prices have increased rapidly since World 
War II with the largest increases occurring 
in hospital room rates, group hospitalization 
premiums, and physicians’ and dentists’ fees. 
¢ In 1959 the private expenditures for medi- 
cal care and voluntary health insurance totaled 
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$18.3 billion, or 5.4 percent of disposable 
personal income. Of the per capita expendi- 
ture of $105, $32 was spent for hospital serv- 
ices, $29 for physicians, $27 for medicines and 
appliances, $11 for dentists’ services, and $6 
for all other medical expenses. 
¢ Since 1931 the use of general and special 
hospitals has increased markedly, total days 
in the hospital having risen 46 percent. Al- 
though the rate of admissions to these hospitals 
has increased, the average length of stay has 
declined. 
¢ At the end of 1960, 25 years after the initi- 
ation of the social security system, there were 
14.8 million beneficiaries under the Old-Age, 
Survivors, and Disability Insurance Program. 
Copies of “Health, Education, and Welfare 
Trends” may be purchased at $1 per copy from 
the Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 25, D.C. 
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Evaluation of Screening for Disease 


With the increasing emphasis on chronic dis- 
ease programs in health departments and vol- 
untary agencies, continuation and expansion of 
screening activities are to be expected. The 
practical application of screening tests requires 
a basic knowledge of the attributes of these 
tests and an understanding of the results that 
may be expected when a particular test is ap- 
plied to a population group at a selected screen- 
ing level. 

Screening tests are used to separate those 
persons with a high probability of having the 
disease sought from a group of apparently well 
persons so that they may be given a diagnostic 
evaluation. Screening tests should be simple 
to perform, inexpensive, and should be sensitive, 
specific, and precise. 

Sensitivity is the ability of the test to give a 
positive finding when applied to diseased per- 
Specificity is the ability of the test to 
give a negative finding when applied to persons 
free of disease. Precision is the ability of the 
test to give consistent results in repeated trials. 

Many aspects of the sensitivity and specific- 
ity of screening tests are explained by the the- 
ory of overlapping distributions. According 
to this theory, the screened population consists 


sons. 


of a diseased group and of a nondiseased group, 
both possessing the characteristic measured by 
the test with differing frequencies at various 
intensities. For some test values, both the dis- 
sased and nondiseased populations possess the 
test characteristic, and the diseased and non- 
diseased groups cannot be distinguished on the 
basis of the test alone. 

The sensitivity-specificity pattern of a test is 
determined by the shape and degree of overlap 
of the test value distributions of the diseased 
and nondiseased populations. Within this pat- 
tern, sensitivity and specificity may be varied 
by changing the level at which the test is con- 
sidered positive. 

The stability of the sensitivity-specificity pat- 
tern depends on the stability of the test value 
distributions from area to area and from time 
to time. Any change in the shape of either dis- 
tribution or the degree of overlap will result 
in a change in the sensitivity-specificity pat- 
tern. A change in the prevalence of the disease 
will result in a change in the sensitivity-speci- 
ficity pattern only if it affects the overlap or 
shapes of the test value distributions. 

With a knowledge of the sensitivity and spec- 
ificity of a test and an estimate of prevalence 
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Principles and Procedures in the Evaluation of 
Screening for Disease. By Robert M. Thorner 
and Quentin R. Remein. Public Health Mono- 
graph No. 67 (PHS Pub. No. 846), 23 pages. 
U.S. Government Printing Office, Washington, 
D.C., 1961, 25 cents. 


The accompanying summary covers the principal 
contents of Public Health Monograph No. 67, pub- 
lished concurrently with this issue of Public Health 
Reports. Mr. Thorner is chief of operational 
methods in the Health Services for Long-Term IIl- 
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ness Branch, and Mr. Remein is assistant chief of 
the Technical Development Branch, Division of 
Chronic Diseases, Public Health Service. 

For readers wishing the data in full, copies are 
on sale by the Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, D.C. 
Official agencies and others directly concerned may 
obtain single sample copies without charge from 
the Public Inquiries Branch, Office of Information, 
Public Health Service. Copies will be found also 
in the libraries of professional schools and the major 
universities and in selected public libraries. 
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and the number of persons to be tested, the re- 
sults of a testing program in terms of true and 
false positives and true and false negatives may 





The sensitivity and specificity of a test may 
be compared against an arbitrarily set standard 
by simple statistical techniques. In comparing 


| be assessed. The effect of changing the screen- _ the results of two test techniques two statistical 
i ing level considered positive and of reaching models are necessary, one for tests applied to 
i a higher prevalence group may also be different populations and one for tests applied 
I examined. to the same population. 

i] Several screening tests may be used in a series The precision of a test may be measured by 
Hl or parallel arrangement. When used in paral- obtaining paired measurements on the same 
i lel, a person is considered positive when posi- _ person and applying a simple formula for the 
‘ tive to any one test and negative if negative to pooled standard deviation of the paired meas- 
dl all. In series, a screenee must be positive to urements. The measure thus obtained includes 
it all tests to be considered positive and is con- variability due to the tester’s technique as 


4 
ia 
: 
> 
i 


sidered negative if negative to any one test. 

Using tests in series will result in an increase 
in specificity but a decrease in sensitivity; con- 
versely, using tests in parallel will increase 
sensitivity but decrease specificity. 


well as the test itself. The resulting measure 
may be used to control the quality of the output 
of a laboratory or testing station. The F test 
may be used to assess statistical significance of 
the difference between precision measurements. 





Usefulness of Stroke Pamphlet 


“Strike Back at Stroke,” a Public Health Service publication de- 
signed to simplify the physician’s task of giving instructions for 
restorative exercises for stroke victims, has been the subject of an 
evaluation study by the Kentucky State Health Department. Eighty- 
eight physicians were randomly selected, presented with the pamphlet, 
and interviewed 4 months later. Of the 88, 42 had treated patients 
with stroke or similar conditions in the 4-month period. Of these, 29 
had used the pamphlet with a total of 88 patients. 

Twenty-five physicians who used the pamphlet said their patients 


SY ca NED. Oe Gnas 





i had progressed toward self-care during the time it was used. Six- 
li teen said they had to spend less time with patients because the pam- 
r phlet helped patients and families understand what they should do. 


Some commented that the pamphlet gave the patient and his family 
something tangible and positive to work with and thereby stimulated 
a feeling of optimism. 

A majority of the physicians interviewed thought that it would be 
desirable to have similar pamphlets facilitating instruction for care 
of patients with other manageable conditions. 
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Federal Publications 


Some Facts About Suicide, Causes 
and Prevention. PHS Publication 
No. 852 (Health Information Series 
No. 101) revised 1961; 11 pages; 10 
cents, Offers advice on causes and 
prevention of suicide to families and 
professional people who are in a po- 
sition to give emergency assistance 
to the suicidal person. Describes 
erroneous beliefs about suicide, clues 
and four main 


to suicidal intent, 


types of suicide crises. 


Public Health Service Film Catalog. 
PHS Publication No. 776; 69 pages; 
Annual revision of list of 
films available from the film library, 
Communicable Disease Center, Pub- 
lic Health Service. 


4) cents. 


Noise and Hearing. Relationship 
of industrial noise to hearing acuity 
in a controlled population. PHS 
Publication No. 850; 1961; 72 pages; 
70 cents. 
Relation of 
acuity to long-term exposure to in- 


changes in hearing 
dustrial noise is reported in a study 
obtained from periodic hearing tests 
performed on workers in a number of 
plants of Federal Prison Industries. 
These tests, made during the period 
1953-59, 
measurements made in factories. 

The findings of 
should be valuable in establishing 


were correlated with noise 


these studies 
standards for conditions under which 
men can be employed for their entire 
working lifetime without hearing im- 
pairment due to excessive noise. In 
addition, 12,000 hearing tests given 
at the time of admission have pro- 
vided useful information on the re- 
lationship of age to hearing. 


Hill-Burton Program. Progress 
report. PHS Publication No. 880; 
1961; 76 pages. 

This annual report summarizes 
progress under the Hospital and 
Medical Facilities Construction 
(Hill-Burton) Program since its be- 


1946. 


volves Federal grants to assist in the 


ginning in The program in- 


construction of public and voluntary 
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nonprofit hospitals and related 
facilities. 

The progress report includes high- 
lights of the program, annual Hill- 
Burton appropriations, summary 
data on projects, facilities provided, 
costs, obligated funds, and status of 
construction. Appendix tables pre- 


sent detailed State data. 


Parkinson’s Disease. Hope through 
research. PHS Publication No. 811 
(Health Information No. 
100); 15 pages; 15 cents, $11.25 per 
100. 

toms, 


Neries 


describe 
treatment of 


Case reports symp- 
diagnoses, and 
with 
grief discussions of the work of epi- 


persons *arkinson’s disease. 
demiologists, research scientists, and 
physicians indicate various explora- 
tory approaches to the search for the 
cause and control or prevention of 
the disease. 

Patients in Mental Institutions, 
1959. Part II. Public hospitals 
for the mentally ill. PHS Publica- 
tion No. 820; 1961; 72 pages. 

Basic data are presented on num- 
bers and characteristics of hospital- 
ized mental patients, movement of 
patient population, and administra- 


tion. 


Research Grants in Environmental 
Health. PHS Publication No. 870: 
1961; 24 pages. 

This pamphlet describes needed re- 
search areas and topics in the fields 
of air pollution, environmental en- 
gineering and food protection, occu- 
pational health, radiological health, 
and water supply and pollution con- 
trol, and lists other types of grant 
awards (traineeships and institu- 
tional). 
from 
ean be obtained are named. 


Specific divisional offices 


which additional information 


Veterans with Mental Disorders 
Resident in Veterans Administration 
Hospitals. PHS Publication No. 
868; 1961; 43 pages. 

Data, previously unpublished, on 
numbers and characteristics of men- 


tal health patients in Veterans Ad- 
ministration hospitals is provided. 
20 percent random 
sample was used to represent the 
psychiatric pa- 


> 


systematic 


characteristics of 
tients in VA facilities as of Novem- 
ber 30, 1959. The survey 
patients in psychiatric facilities and 
medical and surgical hos- 


covered 


general 
pitals. 

This publication is distributed free 
upon request to the Biometrics 
Branch, National Institute of Mental 
Health, National Institutes of 
Health, Bethesda 14, Md. 


Project Grants to Develop and 
Demonstrate Better Methods of 
Providing Community Health Serv- 
ices for the Chronically Ill and 
Aged. PHS Publication No. 881; 
1961; leaflet. 

Project grants recently authorized 
under the Community Health Serv- 
ices Act of 1961 are described. The 
grants are designed to support 
studies, demonstrations, and exper- 
iments leading to new and improved 
community health services outside 
the hospital, with particular empha- 
sis on services needed by the chron- 
icully ill and aged. 

Public and nonprofit private 
agencies and organizations may 
apply for the grants, and informa- 
tion is given on the kind of assistance 
available, the types of 
eligible, and how application may be 


projects 


made. 





This section carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared with Federal support. 

Unless otherwise indicated, publications 
for which prices are quoted are for sale 
by the Superintendent of Documents, U.S. 
Government Printing Office, Washington 
25, D.C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies. of those for which prices 
are shown, can be obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D.C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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1961 INDEX 





Public Health Reports 


Volume 76, January—December 


and 


Public Health Monographs 


Numbers 64—67 


iene eins for nea SSSarRRESEGSICERICA.vetemeaae 


ai rete wien ds tected ae 


HIS INDEX to Public Health Reports and Public Health Mono- 
graphs is divided into a subject index and an author index. 

The subject index carries one or more entries for each item published. 
In addition to the subject headings, categorical headings include An- 
NOUNCEMENTS (ORGANIZATIONS, PERSONNEL, SCHOOLS), CONFERENCE 
REPORTS, EPIDEMIOLOGIC NOTES, EXHIBITS, LEGAL NOTES, PUBLICATIONS, 
and TRAINING COURSES. 

Public Health Monographs published concurrently with Public Health 
Reports in 1961 are listed in numerical order under the category head- 
ing MONOGRAPHS. The monograph summaries appearing in the journal 
are indexed under appropriate subject headings. 

One asterisk before the page number indicates an original, signed 
article. Two asterisks, used only in the author index, indicate a mono- 
graph. Entries without a symbol may refer to summaries or briefs of 
papers presented at conferences, narrative conference reports, state- 
ments or reports of committees, short reports without authors, or similar 
items. 
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clinical, public health, and research as- 
pects; conference report- 
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see also name of disease 
community-based research : 
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DENTAL CARE PLANS see Insurance, Health 
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control, effectiveness of bacitracin mouth- 
wash, 8-month study___-_- y eed 
control research, outline of significant 


other children, Prince Georges and Mont- 
gomery Counties, Md., 1959___--- 
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DENTAL CARIES 

prevention by fluoridation, 7-year statistics, 

Maryland chilidren.............=.-~ ites 

preventives, relative effectiveness of sodium 

323 and stannous fluorides, 12-month study, 

DOINWONS: oo 5 a enceeeeemeeiee 

prophylaxis, stannous  fluoride-silex-sili- 

109 cone paste, experimental use by Air Force 

research, use of radioisotope labeling __—-~~ 

use of topical fluorides for children, survey 

*78 of State and local programs_-_--~------- 
994 DENTAL HEALTH 

attitudes of American Indians toward dental 


Continued 
*699 


care See eee te A 
campaign for primary school children, 
108 Stevens County, Wash., 1959_......----- 


heredity factors in, symposium announce- 

*431 ne ee oe ene 
DENTISTRY 

research developments_-_—-~-~- 
1034 DENTISTS 
725 career development program, Public Health 

Service dental officers dias gasealloasti 

776 DIABETES 

detection, Glover-Edwards glucose blood test 


| ee ne . EP eee Pegs oes Pane 
105 oral drugs for__- Bn etre Bel Pe Soetats 
sereening programs, United States, 1959 
data i cad tn echo dl ce ieee eben ss oe 
286 DIET SURVEYS see Nutrition Surveys 


DISABLED see Handicapped; Rehabilitation 
DISASTERS 


293 public health and medical aspects of ex- 
plosion in Roseburg, Oreg__----~-~- eae 
95D DISEASE OUTBREAKS 
see also name of disease 
506 summary of foodborne and waterborne out- 


breaks, 1960, and 10-year résumé 
298 DISINFECTANTS 
in water, viricidal efficiency__________~- 


DRUGS 
925 see also Antibiotics 
837 adverse reactions to, reporting by hospitals 
to Food and Drug Administration____-- 
1034 amphetamine, illegal sale of___.___._----~-- 


formulations, effectiveness, 
therapy 


dithiazanine 
793 school anthelmintic 
PRR Rs is canna ne oawanee 


for welfare agency clients__.__.....----~- 


program, 


narcotics, recommendations for control of 
sale and safe storage EE ACR eee ee 
new products, measures to evaluate____-~_ 

out-of-hospital prescriptions, demand for 
DP DRPUNOINE io oo i cam emcees are 

*1094 psychotropic, patterns of prescribing for 

noninstitutional population, Health Insur- 
135 ance Plan of Greater New York study_-_-- 

DYER LECTURE 

epidemiologic models in studies of vector- 

*209 borne diseases____- 
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ECHINOCOCCOSIS 
natural foci of; translated from Russian__ 


ECONOMICS, HEALTH 


see also Insurance, Health 

comparative costs of medical care among 
ES a 

hospital and medical, in Michigan; publica- 
Se 

interrelationship of poverty and disease____ 

measurement of medical care costs_____-_- 

pancreatic cystic fibrosis, community chal- 
I cricatacninas 


EDUCATION, HEALTH 

see also Exhibits 

accident prevention program for children, 
AERTS ee 

course for college students, effects on atti- 
SE Ey SS Le ay se ee 

dental, for school children__..____________ 

evaluation of high school textbooks________ 

“Pogo Primer for Parents (TV Division)”; 
publication announcement______._______ 

venereal disease materials, Communicable 
iiesase Oeniet, PHS... .............. 


EDUCATION, PROFESSIONAL 
see also Announcements, Schools; Grants 
and Fellowships; Training 
effect on medical care trends_________-____ 
seminars for public health administrators, 
Emory University and PHS____________ 


ELECTRONICS 
application to medical devices and tech- 
SRR, EN RSE Sor Se ae alee 


artificial larynx, use and availability______ 


ENCEPHALITIS 
arthropod-borne viral, worldwide aspects; 
en ON i 


ENVIRONMENTAL HEALTH 
and urban development, recommendations 


environmental stresses, how public health 
wotmers can Combat...............--....- 
fringe area sanitation, outline of problems__ 
governmental responsibilities in____.__.__-_~ 
problems of water, land, and air____----~- 
role of social scientists in; conference re- 
i ic lta db apres scl knsiand ens ivan. 
services at Winter Oylmpic Games, Squaw 
ee a ee en 
teaching of; recommendations of ad hoc 
committee of Association of Schools of 
IRE ae ine eee ee ae 


EPIDEMIOLOGIC NOTES 
accidental drownings at home, United 
I i 
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EPIDEMIOLOGIC NOTES—Continued 


copper poisoning on shipboard_______-_-- 
fire prevention program, Mississippi County, 


mortality from infectious hepatitis, 1949-59_ 


EPIDEMIOLOGY 
see also name of disease or condition 
and world medicine; conference report__-_ 
epidemiologic models in studies of vector- 
borne diseases; R. E. Dyer lecture___- 
in Latin America; conference report____~-_ 
laboratory-acquired infections, Texas State 
Peparunent of meaite...... Se 
need for epidemiologists in world medi- 
cine; conference report._____.-------_-- 
need for international research; confer- 
eg EE nee | aee eeee 
use in study of inherited disease suscepti- 
RNR Dae on Le Peer Cee oe 


EVALUATION 
of multiple screening by use of death rates, 
Peeeemne WOUND on a ee 
of social restoration performance of public 
psychiatric hospitals, methodology____-__~_ 
problems, effectiveness of community mental 
health program, Minnesota study___----~- 


EXHIBITS : 
cancer control, 4research, international as- 
pects, publications, PHS __----~ 
Federal and State radiological health goals, 
aa Narra i ni dain nem 
science for life and health; International 
Health Exhibition, 1960-61, Rome______~_ 
tobacco smoking: medical research and 
NN BIR iad his vetccncniclandncns Soe 


FAMILY 
psychotherapy (summary, Public Health 
I ON TR sd citi sista 


FILMS 


descriptive announcements___-_---~- eee eat 


FISH 
kills, causes of and prevalence, United 
I REN cere ee Ce oe ee 
toxie fin, recommendations for study of 


Rr cecrctreiertncanien ta mat temese orto 


FLUORESCENT ANTIBODIES 
technique for detection of gonorrhea in 
asymptomatic femajes_..._..-__-----._- 

test for group A streptococcus, field appli- 
COUR  ctiabesccidiasondunans 
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FLUORIDATION 
for prevention of dental caries, 7-year sta- 
tistics, Maryland children_____--~- 
promotional techniques_____--_~- ee 
FLUORIDES 
sodium and stannous, relative effectiveness 
as dental caries preventives, 12-month 
IS; APRON io os cate cu eoek eos 
FOOD 
see also Food Poisoning ; Milk 
frozen, time-temperature tolerance________ 
FOOD POISONING 
caused by staphyloccocal infection in meat 
animals and meat workers___----_-_-~ 


COBINGL, CUPTONCG StRtUs. oo ce 
from toxic fin fish, recommendations for 

i acs es pense see a eons ene ala 
outbreak, possibly caused by Salmonella 


waterborne and foodborne disease out- 
breaks, 1960 summary and 10-year résumé_ 
FUMIGATION 


with methyl bromide, irritation from_____~ 


GASTROENTERITIS 
see also Food Poisoning 
outbreak from well water at resort, Seattle, 


UY Sikteemeimeancimeiics SE ere ere 
reporting of gastroenteric morbidity______~_ 
GENETICS 


inherited disease susceptibility, epidemio- 
logic approach to study of____.__-_------ 

GLAUCOMA 
detection programs, PHS................. 
incidence in relatives of patients, study___- 
screening data, use of port-a-punch record 
and tabulating system to evaluate_____-__ 


sustained screening program, Brookline, 
EE Saat eae epee oer nae ee Wee nce erence oe 
GONORRHEA 


detection in asymptomatic females by fluo- 
rescent antibody method___--_---------- 
in males, treatment with synnematin B__-_- 
GOVERNMENT 
employees, health services for___.-------~- 
Federal, responsibilities in metropolitan 
EE ee Oe ae ee ee Se eee Eee 
responsibilities in environmental health___-_ 
GRANTS AND FELLOWSHIPS 
fellowships for cancer research, Interna- 
tional Union Against Cancer___._____-_ 
teiiowships for U.S. citizens, WHO__----- 
grants for research in radiological health, 
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HALOGEN COMPOUNDS 
iodine and chlorine in swimming pool water, 
resistance of Alcaligenes jaecalis to__--~ 


HANDICAPPED 
see also Rehabilitation 
“Distribution and Use of Hearing Aids, 
Wheel Chairs, Braces, and Artificial 
Limbs, United States, July 1958-June 
1959”; publication announcement___-_---~ 
employment outlook and education needs_-_ 


HAWAII 
public health conditions and activities____ 
HEALTH ASSOCIATIONS 
lay, and health centers established by citi- 
zens, Anne Arundel County, Md__------- 
HEALTH DEPARTMENTS 
activities, patterns of growth, Ohio State; 
CORESTORGG SONOTG a 5 one kn eameenee 
emergency psychiatric services for mentally 
ill, Washington County, Md_----------- 
employment of part-time inspectors of X-ray 
installations, New York State_._------- 
evaluation of water laboratories through 
samples, California 


use of reference 


laboratory-acquired infections, Texas State, 
1930-60, and recommendations for pre- 
| ee nee s Sede, rine ee here ee TIN 
local, need for statisticians_._......_..--- 
measurement of nursing time, Alachua 
COUNT. Bho bandcctnnoianeananuteee 
radiological health activities, New York 


State, statisticians in; recruitment, train- 
NE IE , coinnciidhicdms testoatabemeenoenmmeaceaniiee 
sustained glaucoma screening program, 
OG: TAOOE. o 5 ia es 
use of teenage student volunteers, Balti- 
GHG Aes ssS.s. » 505 cneaaeeee eee 
“well-oldsters,”’ appraisal of health, To- 
OGG.” GI ous Ps SE Ee HY mm 
HEALTH SERVICES 
and welfare services in Puerto Rico, 
COOTIIIIRUION ons ccs dn ne act cman 
and welfare services, prediction of case- 
load through routine psychiatric screen- 
ing, study of military recruits____._.____ 
at Winter Olympic Games, Squaw Valley, 
8 SAG | ER eee Mey ge ee, Sel pe rs mean 
community building for, Philadelphia_____ 
for government employees___-....._..-_-_ 
for migrant farmworkers and families___- 
hospital-centered, Bergen County, N.J_ ~~~ 
improvement through manipulation of or- 
ganigntional! {eetete oo io cine 
7 | eee dja pnciasnsiulick aalig a tnenegtilo 
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HEARING 
conservation programs in industry________ 
HEART DISEASE 
coronary, 5-year study of men in industry_-_ 
mortality, ethnic and geographic data, 
RESETS a 
rheumatic, and rheumatic fever in children, 
prevalence, Nashville, Tenn____________ 
rheumatic, and rheumatic fever in college 
freshmen, 5-year study_._......__________ 
screening of school children by tape record- 
en eee, Ceenmo.. 
study course for multidisciplines, Univer- 
sity of Oklahoma Medical Center_______ 
HELMINTH INFECTIONS 
effectiveness of dithiazanine formulations 
against, school therapy program, Phila- 


ANTES AS ES ERR Siena Sa eR 
HEPATITIS 

infectious, U.S. mortality data, 1949-59; 

PS ES erie oer ee 


infectious, waterborne epidemic from chlo- 
rinated municipal supply, New York State_ 
HISTOPLASMOSIS 
epidemic attributed to starling excreta, 
NS UN eth = 
isolation of Histoplasma capsulatum from 


= 


ann a Wee BPA 


HOSPITALS 
and nursing homes, facilities for long-term 
patient care, American Hospital Associa- 
tion and Public Health Service planning 
a ae 
areawide planning for facilities._._....____ 
code for press relations_____.____________-_ 
comprehensive  hospital-centered health 
services, Bergen County, N.J., experi- 


Oe ee I LS AE | Ee 

i. ae mE OR 
laboratories, role in alerting health depart- 
ments to infectious diseases________.___ 

of different sizes, comparative study of 
uterine cancer patients, Connecticut, 
—_ RRERCERCH SED Pie sant Set Ss a 
public interest in, and its relation to 
Gh sts ales eaten caplen pth Decision besieacesrn en 


HOSPITALS, MENTAL 
progress in reporting mental hospital statis- 
Sac; ene ONE 
social restoration performance, evaluation 
PERE O DLE OS eT EES SOE 
HOUSING 
and population, availability of 1960 census 
data for small areas__________________ 
clinic for persons convicted in housing 
EELS 7 VO 
for the aged, coordination of Federal 
SETTER Ro See er 
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HOUSING—Continued 
sanitation standards, Louisville, Ky.; legal 
laches Salih vlc ane Sila lihghas cs em basco tes el sien aoe 
ILLEGITIMACY 
in New York City, ethnic and _ socioeco- 
nomic data......... a eee phe 
IMMUNIZATION 
see also Vaccination; Vaccines 
considerations for progress in; conference 
ES rea ee be eas 
INDIANS, AMERICAN 
attitudes toward dental care______- = 


INDIGENT see Public Welfare 
INDONESIA 
educational program for medical students_- 
INDUSTRIAL HYGIENE see Occupational 
Health 
INFANTS 
deaths from Coxsackie B virus infection, 
St. Louis, Mo ; 
linoleic acid in diets. significance of 
ophthalmia prophylactic 
measures in relation to incidence, New 
I TR oe ee, Be BE: 
premature, completeness of death registra- 
tion, North Carolina, 1959 study 
poliomyelitis vaccination status, 1960 
INFECTIOUS DISEASES 
mortality from, United States, 1949—-59__ 
INFLUENZA 
parainfluenza viruses, isolation from infants 
and children, southern Louisiana ___- 
surveillance, United States, 1960 
vaccination recommendations 


neonatorum in, 


vaccines, relative merits of aqueous and ad- 
juvant in two-dose schedule______ 
INSECTICIDES 
DDVP vapor for aircraft disinsection, pre- 
liminary tests___~- ‘ eat coche 
diethyl toluamide and M-2020, relative 
effectiveness against scapularis 
(OMRON)... <n = Dee ieee 3 
INSURANCE, HEALTH 
dental care, service requirements in simu- 
lated prepayment plan, Group Health 
Association, Washington, D.C____ 
group practice prepayment plans, enroll- 


Aedes 


ment of Federal employees_______-~~- 
need for national prepaid program __-___-_~__- 
out-of-hospital prescription drugs, demand 

for prepayment______-- Retaca tallies 
patterns of prescribing psychotropic drugs 


for noninstitutional population, Health 


Insurance Plan of Greater New York 
ON i sac hnck eign ies rier sinnin vacant pees 
programs, enrollment of Federal em- 


RS ee ne re sk ee 
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INSURANCB, HEALTH—Continued 
psychiatric care, research project on feasi- 
bility of including, Group Health Insur- 
Gs Bend a atin 
union-management health plans, pattern__ 
voluntary ; coverage, costs, and controls__- 
INTERNATIONAL HEALTH 
see also name of country; World Health 
Organization 
arthropod-borne viral encephalitides, world- 
wide aspects; conference report___--_--~-- 
development of epidemiologic research pro- 
grams; conference report__-----~-- ee 
functions of WHO in world medicine; con- 
IS Bn Scns ce cinaihteteactag eee 
immunization, considerations for progress 
in > conference report... = 
implications of water supply on _ public 


SE eee AR SOLES UR Ie 
International Congress on Occupational 
EOI on cee Sone 
International Health Exhibition, 1960-61, 
(| RR SEE ee Nae Re Re ee a ere 


international mail pouch___------__----__ 


117 
116 
"I 


+206 


*803 


*793 


*811 
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*296 


398 


1022 
66, 


154, 430, 642, 936, 986, 1093 


need for epidemiologists in world medicine; 
conference report_____.-_------- rye 


JUVENILE DELINQUENCY 
unemployed out-of-school youth in urban 
areas _..- ‘ 


LABORATORIES 
design of California State radiological lab- 
oratory ---- = 
hospital, role in alerting health depart- 
ments to infectious diseases___._.____~_-_ 
infections acquired in, Texas State Depart- 
ment of Health, 1930-60, and recommen- 
dations for prevention... ...............<. 
water, use of reference samples to evaluate 
analysis verformance, California_____ = 
LABORATORY EQUIPMENT 
Glover-Edwards glucose blood test kit for 
Ginbeees Geeerten 6 sn 
LABORATORY TESTS AND TECHNIQUES 
bacteriological analysis of ham _ incrimi- 
nated in food-poisoning incident_.._.___ 
cotton swab technique for detection of vi- 
ruses On nonporous surfaces____________ 
fluorescent antibody technique for detection 
of gonorrhea in asymptomatic females___ 
fluorescent antibody test for group A strep- 
tococcus, field application._._._..._....____ 
isolation of parainfluenza viruses_________ 
techniques for maintenance of germfree ani- 
GN Grae eceuimni baci baaiemane 
unheated serum and new improved antigen 
suspension for rapid reagin test for 
ec ON Ee NE ey CE EM SLE Ee Ee 
USR test for syphilis screening, evaluation__ 
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LABORATORY TESTS AND TECHNIQUES— 
Continued 

VDRL flocculation antigen in Kolmer com- 

plement fixation test for syphilis___---- 


LATIN AMERICA 
epidemiologic approach to health problems ; 
COnPereNCe PONOT. gon aks Knee 
LAWS AND REGULATIONS 
revised food ordinance for eating and drink- 
ing establishments, PHS____-__-________ 
LEGAL NOTES 
air pollution control, liability for noxious 
a Se i a Sa es ae ee Ee 
air pollution from fires in refuse dump, 
MORIN, OPNOT Es on isn see ee 
ordinance regulating sand pit operations in 
residential area 
recordkeeping requirements for business af- 


fected with a public interest_____________ 
sanitation standards for housing, Louisville, 
ee 
LEPTOSPIROSIS 
Leptospira canicola, isolation from skunks 
in, Temeiana. 3.22... 
LEUKEMIA 
virus-caused, extraction of purified virus 
from blood of laboratory rats with______ 


MALARIA 
monkey, experimental transmission to man 
through bite of infected mosquito________ 
MANPOWER 
medical, health careers program, Virginia__ 
physician-population ratios, 1940-49, 1950- 
lt Sn ee Tees Sern Ey Se 
MASTITIS 
nocardial, susceptibility of normal animals 
exposed orally to Nocardia asteroides in 
1 Saeed ee ee ne eS ede) BPM Ca 


MATERNAL HEALTH 
emergency childbirth service, civil defense_ 
health status of unwed mother and her in- 
fant, New York City data__..____.___.__ 
MEDICAL CARE 
administrators, need for__.____-___- idee 
criteria for appraising quality__._.__._.._____ 
in outpatient clinics, evaluation of quality 
from ctinie :retends <5 dn eae 
in: erie Ricky WeUee ns) o.oo ss aac S cee 
integrated medical and hospital service, 


PN a Ss) hs ae ica ae 
intercountry expenditures_____.......___- 
measurement of costs._.._.......--........ 


optometrists’ role in health maintenance 
OR I a csi ane 
physicians in group practice, PHS survey_-_ 
survey interview technique to identify pat- 
teres Of GOtaiNiOs. ....... ecios Leees: 
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MEDICAL CARE PLANS see Insurance, Health 
MENINGITIS 


eosinophilic, outbreak on Tahiti__.__._______ 856 
MENTAL DEFICIENCY 
mentally retarded adults, rehabilitation_._..§ 134 


mentally retarded children, proposals for 
integrated statewide program, Maryland. 158 
MENTAL HEALTH 


community planning for___._.____.__-_.____ *489 
community program, administrative prob- 

lems, Onondaga County, N.Y_--------___ *979 
community program, problems of evaluating 

effectiveness, Minnesota study__________ *975 
coordinated rehabilitation program for men- 

tally ill, Washington State____.___.______ 132 


detection of physical and developmental ab- 
normalities in preschool children, 9-month 
study, Montgomery County (Md.) clinics. 139 

emergency psychiatric services for mentally 


ill, Washington County, Md_______-_____ *357 
family group therapy (summary, Public 

Health Monogr. No. 64) --..-..--.-___-- 841 
group social activity for convalescing men- 

i I I *475 
outpatient psychiatric clinics, Maryland, 

1958-59 (summary, Public Health 

NS ES Se eee ner ee 1041 
“Planning of Facilities for Mental Health 

Service,” publication announcement____~_ 424 
programs, methods for evaluating_________ 13 
programs, relationships with public health 

EEE ai ES A a *6§21 
psychiatric case register, Maryland________ 446 
psychiatric evaluation in the home, Phila- 

delphia_____ POSSE eee ne SNCS ne 133 
rehabilitation of hospitalized mentally ill, 

Vermont_____ infiniabhish bikin tihanibstieuibeisasicasiaattlence 132 
scope of national problem and recommenda- 

I a 966 
services, State-local evaluation program, 

NSSEAT Ce eae ee CY eee ee oe 133 
use of outpatient psychiatric clinics, effect 

of location on, Minnesota_______-______- *239 


MENTAL HOSPITALS see Hospitals, Mental 
METABOLIC DISEASES 
see also name of disease 
research, National Institute of Arthritis and 
Metabolic Diseases, PHS, 1950-60; prog- 
RS as oe a ae 788 
METROPOLITANISM see Urban Development 
MIGRANTS 
diet patterns among Negro farm laborers, 


SEE Saas TE eee ean eee . *349 
educational and health services needs; 
statement by Abraham Ribicoff_____-___- 770 
ES ERTS ee eae *469 
uniform personal health record for, PHS_-. 533 
MILK 


infected with Nocardia asteroides, tests for 
oral infectivity of normal animals and 
es eeeennes... 152, *889 
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MILK—Continued 


radionuclides in, mathematical models_____ *681 

sanitation honor roll, 1959-60_____________ 36% 

sanitation honor roll, 1959-61___..._______ 939 
MINAMATA DISEASE 
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MOLLUSCICIDES see Pesticides 
MONOGRAPHS 
No. 64. Family group therapy by John FE. 
Bell (PHS Pub. No. 826). Summary 
SE teteee chet antediontoee aceon 841 
No. 65. Methodological study of population 
of outpatient psychiatric clinics, Mary- 
land, 1958-59 by Anita K. Bahn (PHS 
Pub. No. 821). Summary article________ 1041 
No. 66. Baccalaureate origins of 1950-59 
medical graduates by William A. Manuel 
and Marion E. Altenderfer (PHS Pub. 
No. 845). Summary article____________~ 937 
No. 67. Principles and procedures in the 
evaluation of screening for disease by 
Robert M. Thorner and Quentin R. 
Remein (PHS Pub. No. 846). Summary 
(EIS 5 CSR ap ne at Sete a eee ie en fe 
MORBIDITY see Vital Statistics 
MORTALITY see Vital Statistics 
MOSQUITOES 
Aedes scapularis (Rondani), relative effec- 
tiveness of diethyl toluamide and M-—2020 
WORE, hci seaccunpeiccneepevensecnaiancsen ee A ee ee *179 
MULTIPLE SCREENING 
clinic, characteristics of participants and 
nonparticipants, Baltimore_____-_____---~~ *596 
use of death rates to evaluate, Baltimore__ *1111 


NARCOTICS see Drugs 
NATIONAL HEALTH 
impact of public health practices and serv- 


I = ee a cae *277 
problems and programs, current aspects... *845 


NOCARDIA ASTEROIDES 
in milk, test for oral infectivity of normal 
animals and thermal resistance_____ 152, *889 
NURSES 
graduate students, general publie health 
nursing experience in a venereal disease 


RARE ®t CT ee Oe Ae a a ee *603 
public health, expanding responsibilities... *857 
public health, role in alcoholic rehabilita- 

ef. AGS Ser ee ce ee *379 
role in accident prevention______------~- *853 
student, mental and physical health of___._ *737 

NURSING HOMES 
aides, number trained since 1959____-_-- 632 
environmental conditions in-__.----------- 125 
NURSING SERVICES 
measurement of nursing time, Alachua 

County Health Department, Fla__------ *524 
public health nursing in New Jersey; cri- 

EERO ee aN end ee *521 
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NUTRITION 
linoleic acid in infant diets, significance___~ 
optimum, objective for home care pro- 
NN a i a oo 
value of waste-grown algae_____________-- 
NUTRITION SURVEYS 
of Negro farm laborers, Florida______-__- 


OCCUPATIONAL HEALTH 

accidents, occupations of men dying from, 

RT LS | | ee eee eee 
effect of staphylococcal infection in meat 

animals on meat workers______.._._-._- 
hazards in uranium mines................ 
health services for government employees_-_ 
hearing conservation programs in industry 
international congress on; conference re- 

ES pececen tate aminaecohedeesetae 
I icienscitisen ining ss 
programs, primary needs______--:-------_- 


responsibilities of industrial physicians____~ 
OPHTHALMIA NEONATORUM 
prophylactic measures in relation to inci- 
Relies, NOW ZOre Call son cs ceone eae 
OPTOMETRISTS 
role in health maintenance of patients____- 
OSTEOPOROSIS 
high calcium diet therapy__........_....... 


PANCREATIC CYSTIC FIBROSIS 

economic concern of family and community-— 
PESTICIDES 

-see also Insecticides 

acrolein, to control Australorbis glabratus 

ee Se ee eer e er a 

PHENYLKETONURIA 

casefinding program, California__._..__--~- 
PHYSICIANS 

and population ratios, 1940-49, 1950-59____ 

attitude toward administrative careers____ 

industrial, role in preventive medicine_____ 

in group practice, PHS survey__---------- 


interdependence with pharmacists-___- 


undergraduate colleges of (Summary, Public 
Health Monogr. No. 66) _----_- 
POISONING 
see also Food Poisoning 


control centers, effect of labeling require- 
ments for hazardous substances on work- 
OE, ES TI SER es AON ae Le 
copper, from shipboard vending machine; 
ODIGOMICIOSIS NOUR. oi cc eick cnc ween 
from cadmium-plated refrigerator shelf used 
eA BUEN sc si eae ee 
mercury, Minamata disease; epidemiologic 
SE a on aE one a Ce eae 
POLIOMYELITIS 
control, recommendations of Surgeon Gen- 
eral’s Committee, 1961___.__-_-__ 
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POLIOMYELITIS—Continued 
epidemiologic patterns in relation to use of 
Salk vaccine, Des Moines, Iowa, and 
menses OF; MOsisc coe ea 
oral vaccination program, Cincinnati, 1960_ 
outbreak in Seattle-King County, Wash., 
1959, epidemiologic patterns_____.______-- 
vaccination status, September 1960_______~- 
vaccine, community spread of orally admin- 
istered atteouated strains, Minnesota 
WE oo i oss scat abacinecaeebabel 
POPULATION 
and housing, availability of 1960 census 
Gite: FOP MOT GEORG. oe as 
relation to community planning for health__ 
studies, analysis of methodology ; conference 
SR Ee PE oe SEP EROS Shee 
gtudieg, ‘Tocumeck.. Mic... | 
PREVENTIVE MEDICINE 
role of industrial physicians in-___-___-_--~ 
PSYCHIATRIC CLINICS see Mental Health 
PUBLICATIONS 
About syphilis and gonorrhea (PHS Pub. 


No. 410, Health Information Series 


Health in the field of gerontology, Janu- 
ary 1961 (PHS Pub. No. 841)... ----- 
Agricultural migrants selected films (PHS 
Pe; 2608 Be seca OS ee 
Annual Report, U.S. Department of Health, 
Education, and Welfare (HEW Vub., 
unnumbered ) 
Arden House Conference on Tuberculosis 
(Pre 2 Un: INO: Toba occ ie 
Aseptic nursing techniques. A survey of 
maternity departments in thirteen medi- 
cal centers (PHS Pub. No. 788) __----_- 
Atmospheric emissions from petroleum re- 
fineries. A guide for measurement and 
control (PHS Pub: No. T66) ics s cc. 
Cancer motion picture guide (PHS Pub. 
TOs BOG eon oe ne ee bee 
Cancer services, facilities, and programs 
in the United States, 1960 (PHS Pub. 
INO: 26. TOWING) oi ae 
Cataract and glaucoma. Hope throuzh re- 
search (PHS Pub. No. 793, Health Infor- 
mation Series No. 99) -....._._--- hdbcsaes 


Children who receive services from public 
child welfare agencies (Children’s Bureau 
Us ING OOD tickets cae saan A Mert et 

Clean water. A challenge to the nation 
gt Bo Se. Te: | ea eran oe 

Clean water. A national resource (PHS 
UN TAs | ND akan ncesik tasers ati eosin 

Clinical center patient admission procedures 
(Pie Pee, NO. DOO ca 

Comparability of reports on occupation from 
vital records and the 1950 census (Vital 
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PUBLICATIONS—Continued 


Statistics—Special Reports, vol. 53, No. 1, 
TESS i 
Costly time lag (PHS Pub. No. 813)_____- 
Dentist in the Public Health Service (PHS 
pa 200, Sem, Pevenea) 2... _._-____ 
Dog in medical research (PHS Pub. No. 
EAE EE a 
Directory of State and Territorial health 
authorities (PHS Pub. No. 75, revised ) —- 
Division of General Medical Sciences (PHS 
EE Sa a a 
Environmental health planning guide (PHS 
ys RTE SST a ae 
Enzymology in the USSR. A review of 
the literature (PHS Pub. No. 782)____-__ 
Field rodents. Public health importance 
and control (PHS Pub. No. 797) —------- 
Film reference guide for medicine and 
allied sciences (PHS Pub. No. 487) —__--~ 
Fish, wildlife, and clean water (PHS Pub. 
ERR Ea i eee a ee 
Fluorescent antibody techniques in the diag- 
nosis of communicable diseases (PHS Pub. 
| MERE 9 SSPE S2 Ls SE Oa ee 
Gonococcus. Procedures for isolation and 
identification (PHS Pub. No. 499) -_-- 
Health information for travel in Africa, in- 
cluding Malagasy Republic and neighbor- 
ing islands (PHS Pub. No. 748D)___--- 
Health information for travel in Asia, in- 
cluding Japan, Indonesia, the Philippines, 
Australia, and New Zealand (PHS Pub. 
| SERRE SP ee eee 
Health information for travel in Europe 
Soe a ROO OD a 
Health information for travel in Mexico, 
Central and South America, and the 
Caribbean (PHS Pub. No. 748B)___---_- 
Health leaflets for Spanish-speaking mi- 
grant families (PHS Pub. No. 795)____- 
Health manpower source book. Medical 
school alumni (PHS Pub. No. 263, 
I ee i ee nas nic ine ce 
Health manpower source book. Physicians’ 
age, type of practice, and location (PHS 

Pan. 200: Boe, section: 10) _.-...._..... 

Health statistics from the U.S. National 
Health Survey: 

Acute conditions, geographic distribution, 
United States, July 1958-June 1959 
(PHS Pub. No. 584—-B23) ________----- 

Acute conditions, incidence and associated 
disability, United States, July 1958— 
June 1959 (PHS Pub. No. 584-B18) ___ 

Acute conditions, seasonal variations, 
United States, July 1957-June 1960 
(PHS Pub. No. 584—B24) ______-----_- 

Arthritis and rheumatism reported in in- 
terviews, United States, July 1957- 
June 1959 (PHS Pub. No. 584-B20) __- 
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735 
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642 
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PUBLICATION S—Continued 
Attitudes toward cooperation in a health 
survey examination (PHS Pub. No, 584 


veys (PHS Pub. No. 584—-D2) ________- 
Diabetes reported in interviews, United 
States, July 1957—June 1959 (PHS Pub. 
ins NPE Di BS ee A 
Distribution and use of hearing aids, 
wheel chairs, braces, and artificial 
limbs, United States, July 1958—June 
1959 (PHS Pub. No. 584-B27) --__----_ 
Health insurance, interim report, United 
States, July 1957—June 1959 (PHS Pub. 
rhs CII cs ts ss : 
Health interview responses compared 
with medical records (PHS Pub. No. 
Nt TE SP ares et Oe pO ee ee 
Hernias reported in interviews, United 
States, July 1957—June 1959 (PHS Pub. 


life (PHS Pub. No. 584-D3) _.-------- 
Loss of teeth, United States, July 1957- 
June 1958 (PHS Pub. No, 584—B22) 
Older persons, selected health characteris- 
tics, United States, July 1957—June 1959 
(PHS Pub. No. 584—-C4) 
Reporting hospitalization in the health in- 
terview survey (PHS Pub. No. 584—-D4) 
Selected health characteristics, by area, 
geographic divisions, and large metro- 
politan areas, United States, July 1957- 
June 1959 (PHS Pub. No. 584-C6) 
Selected health characteristics, by area, 
geographic regions, and urban-rural 
residence, United States, July 1957 
June 1959 (PHS Pub. No. 584—C5) __- 
Volume of physician visits, United States, 
July 1957-June 1959 (PHS Pub. No. 


Highlights of research progress in allergy 
and infectious diseases, 1960 (PHS Pub. 


medical sciences, 1960 (PHS Pub. No. 
a a a a cts __ 
Hill-Burton program. Progress report 
(Pe oe. NO. BO oneness 
Hope. The anchor of life (Department of 
Health, Education, and Welfare Pub., 
NE ar iso iain cae naka 
Hospital electrical facilities (PHS Pub. No. 


Indians on Federal reservations in the 
United States. A digest. Phoenix Area 
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PUBLICATIONS—Continued 


Vol. 


(Pe Fup. No, G35, part: 6) ...........<.. 
Industrial waste guide to the potato chip 
industry (PHS Pub. No. 
(Juestions and answers on 
(PHS 


756) sas 
Living longer. 
the health of 
Pub. No. 733) 
Living waters (PHS Pub. No. 
Manual for the 
malaria in man (PHS Pub. No. 
Medical care in the United States. 


our older citizens 
3582, revised ) 

microscopical diagnosis of 
108) n= 
The role 


of the Public Health Service (PHS Pub. 
TO, Me Scene Om eres oe ees 
Medical research in the | .S.S. R. A selected 


and annotated list a pie ses (PHS 

Pub. No. 
Mental health motion pictures. 
(PHS Pub. No. 218, 
facilities inventory as of 
(PHS Pub. No. 775, 


A selected 
guide revised ) 
Municipal water 
January 1, 1958 
vols. 1-9) _----- 
National goals in air 
Report of the Surgeon General’s ad hoc 


pollution research. 
task group on air pollution research goals 
(PHS Pub. No. 804) = 
National Institutes of Health scientific di- 
rectory, 1960, and annual bibliography, 
1960 (PHS Pub. No. 831, Public Health 
Bibliography Series No. 34) - aati 
National water quality network, 1960 (PHS 
Pub. No. 663) -~- 
Noise and hearing. Rel: tionship of indies 
trial noise to hearing acuity in a con- 
trolled population (PHS Pub. No. 850) ~~ 
Nursing home standards guide (PHS Pub. 
No. 827)- 


Organization and staffing or lee al health 
services, January 1, 1960 (PHS Pub. No. 
682) ....- deikaioss 7 ves ESS: 

( vatpationt: psye chiatric directory, 


clinies 


(| nes Ae SAE Cees ee Ae 
Parkinson’s disease. Hope through re- 
search (PHS Pub. No. 811, Health Infor- 


mation Series No. 100)__- Sic edaieees 
Patients in mental institutions. Part IT. 
Public hospitals for the mentally ill 
(PHS Pub. No. 781) Gate Sota 
Patients in mental institutions, 1959. Part 
II. Public hospitals for the mentally ill 
(PHS Pub. No. 820) Be Pe tS Sas 
(PHS 


Pollution-caused fish kills in 1960 
Pub. No. 847) = 
Poultry diseases in public health. Review 


for epidemiologists (PHS Pub. No. 767) 
Preliminary directory of medical groups in 


the United States, 1959 (PHS Pub. 
No. 817)-- : st wisioid 
Private support for mental health : A study 


of the support, by foundations and other 


private national granting agencies, for 
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PUBLICATIONS—Continued 


mental health and related disciplines 
(PHS: Pak BOs SbO)essicecsutiivonmee 

Proceedings 1960 annual conference of the 
Surgeon General, Public Health Service, 
and the Chief, Children’s Bureau, with 
State and Territorial health officers (PHS 
Pub. No. 830) 

Proceedings, 1961 annual. conference of the 
Surgeon General, Public Health Service, 
with State and Territorial mental health 
authorities (PHS Pub. No. 851)-------- 

Proceedings: conference on physiological 
aspects of water quality__ 

Proceedings. The national conference on 
water pollution (PHS Pub. No. 819)~- 

Progress against cancer, 1960 (PHS Pub. 
et | a pee 

Project grants to develas and a smonstrate 

providing community 


better methods of 
health services for the chronically ill and 
aged (PHS Pub. No. 881) 
Prototype hospital. Fallout protected (PHS 
PG NOt itso ec tine eee 
Psychopharmacology service center (PHS 
Pub. No. 809) __--- eee eek aa 
Public health and eens water (P HS Pub. 
NOy Sep) scans EE a Es | 
Public Health Service film ‘cataies (PHS 
POR NGC 10) wicieiiasine Ped 
Public Health Service grants oni awards by 
the National Institutes of Health, fiscal 
year 1960: 

Health research facilities construction 
and research projects (PHS Pub. No. 
AD, SY Rees oy nen eneen creme crear 

Training grants, research fellowships 
and traineeships (PHS Pub. No. 777, 
WE xin innocence 

Radiological health handbook (Order No. 
fo gS aan eee ee 
Recreation and clean water (PHS ‘Pub. 
Wi SO i 
Refuse collection and disposal. a anno- 
tated bibliography, 1958-1959 (PHS Pub. 
No. 91, Public Health Bibliography Se- 
ries No. 4) scabies ean ee 
Register of air pollution analyses, Janu- 
ary 1, 1956—June 30, 1959 (PHS Pub. No. 
610, vol. 2) _- 
Reported 
No. 688) - pele ‘ i 
Report on social security programs in the 
Soviet Union (Social Security Adminis- 
tration Pub., unnumbered )_ ~~. ~.--- ee 
Research grants in environmental health 
(PHS Pub. No. 870) tale Sane PME os 
Research highlights in aging, 1960 (PHS 
Pub. No. 854) __- Slat necSe co ee eee oe 
Research programs in aging (PHS Pub. 
Pet. Ge ioe io ee 


tuberculosis death (PHS Pub. 


943 


643 
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PUBLICATIONS—Continued 

Rural health. Selected annotated refer- 
ences, January 1953—June 1960 (Agricul- 
ture Misc. Pub. No. 860)___-___- 

Russian drug index (PHS Pub. No. 814) ___ 

Salmonella; salmonella infections. Bibliog- 
raphy of literature, 1955—April 1960 (PHS 
Pub. No. 808, Bibliography Series No. 33) _ 

Sanitation in the control of insects and 
rodents of public health importance. 
Insect control series (PHS Pub. No. 772, 
7”) See : 

School health program. An outline for 
school and community (PHS Pub. No. 


Scientist in the Public Health Service (PHS 
Pa 20, 21, Sevesed 1061) ...._......___- 
Sewage and water works construction, 1960 
na ON I 
Some facts about suicide, causes and pre- 
vention (PHS Pub. No. 852, Health In- 
formation Series No. 101)_.--_-..-____- 
So you’re going abroad. Health hints for 
travelers (PHS Pub. No. 748A)-___------ 
Staphylococcal disease. Selected materials 
on nursing aspects (PHS Pub. No. 764) __ 
Study of influenza. A translation from the 
Russian (PHS Pub. No. 792) _-------_--- 
Study of student nurse perception of patient 
attitudes (PHS Pub. No. 769) _._________ 
Suggested system of uniform expense ac- 
counting for nursing homes and related 
facilities (PHS Pub. No. 835) ----___-__-_ 
Syphilis. Modern diagnosis and manage- 
ment (PHS Puab. No. 748) ..........__- 
Tuberculosis beds in hospitals and sana- 
toria, April 1, 1959 (PHS Pub. No. 801) __ 
University curricula in radiological health. 
Symposium held at Princeton, N.., 
August 2-4, 1960 (PHS Pub., unnum- 
EE SLE EES oe ee ee 
VD fact sheet, 1960. Basic statistics on 
venereal disease problem in the United 
States (PHS Pub. No. 341, 17th revision) — 
Veterans with mental disorders resident in 
Veterans Administration Hospitals (PHS 
I a ceentias 
Water and sewer bond sales in the United 
States (PHS Pub. No. 837) ..........____ 
Your children and their gangs (Children’s 
Ey I PE i kn 


PUBLIC HEALTH see National Health 


PUBLIC WELFARE 


effects of compulsory support of parents by 
EEG Set Sot ee 
medical care for needy children, responsibili- 
I 


1138 


1043 
642 


642 


551 


843 


1125 


642 


459 


114 


316 


140 


PUERTO RICO 
coordination of health and welfare services_ 
medical care study_____.__-_ eet eee 


Q FEVER 
antibodies in dairy cattle and humans, sur- 
vey, Washington State pice i 
outbreak from airborne dissemination of 
Coviella burnetii, California net To 


RABIES 
control program, southern Ohio, 1957-58 
outbreak in Imperial Valley, Calif., and 

Baja California, control measures, 1959 
nee 4 

RADIATION 
see also Ultraviolet Rays 
biological response of beagles to body 

EER ei ine en 
control, basic requirements for__________-~ 
control of common hazards, New York City_ 
employment of part-time inspectors of X-ray 

installations, New York State_ eves 
BERR Oe 
radioisotope labeling in dental resear: /.. 
radiological health goals, Federal and State, 

EEE. See ee eee eee 
radiological laboratory, California State__ 
radionuclides in milk, mathematical models_ 

RECORDS 
recordkeeping requirements for business 

affected with a public interest ; legal note_ 
use of port-a-punch record and tabulating 

system in glaucoma screening program _-_ 

RECRUITMENT 
of medical manpower, health careers pro- 

ee ee aE ESS 
teenage student volunteers, Baltimore City 

Pecan speperoment.. 

REHABILITATION 
electronic artificial larynx, use and avail- 

I ca 
of convalescing mental patients through 

group social activity, Detreit_______ 
of hospitalized mentally ill, Vermont______ 
of mentally ill, coordinated program, Wash- 

RE ee ee ae 
of mentally retarded adults_______________ 

RESEARCH 
alcoholism, overview of___-_-----__-_- 
clinical, Tulane University and PHS hae 

pital, New Orleans______-~~- eee ss 
collaborative, problems of statisticians | = 
community-based, of chronic diseases_____ 
highlights of 1960, National Institutes of 

I ic ec 
National Institute of Arthritis and Meta- 

bolic Diseases, PHS, 1950-60; progress 

I > Spain ret iin ead hm cao 6 
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ROCKY MOUNTAIN SPOTTED FEVER 
complement-fixing antibodies against Rick- 
ettsia rickettsii in serums of black-tailed 
jack rabbits, Lakin, Kans__- a 
RURAL HEALTH 
health centers established by citizens, Anne 
Arundel County, Md pete eee ee 
SAFETY see Accidents 
SALMONELLA 
infantis, isolation from ham in food-poison- 
ing tects... a et ee ‘ 
SANITARIANS 
inservice training program for, 
State Health Department___.__-___-____ 
SANITATION 
see also specific type of sanitation 
environmental, community-oriented  ap- 
proach, Pennsylvania... .....—.... 
food service establishments, st ewe 
evaluation of, Georgia__._.__._._.______- 
fringe area, outline of problems_ 
housing standards; legal note_ : 
restaurant, model food ordinance, PHS____ 


Virginia 


sanitary facilities construction program 
for American Indians and Alaska na- 
tives —- Pieaipaecneapaiididteieistiieiaiesntelo nee 


swimming pool, signific ance of Alc alige nes 
faecalis in__._____ Piet ERIS ee 


SCHOOL HEALTH SERVICES 


alcohol education program, Minnesota_ 

anthelmintic therapy program, effectiveness 
of dithiazanine formulations, Philadel- 
DEIR. cacnmxcn pa eas Bien 

dental health campaign for primary school 
children, Stevens County, Wash., 1959__ 

dental health education__ ae ‘ me 

for children with behavior probleme, Great 
AE ete ee ome 

heart disease screening by tape re cording, 
mass field test, Chicago__-_-_- 


Brookline, Mass., 


manual for teachers, 
publication announcement____________- 
misconceptions regarding partially seeing 
(| SSC ee ee ee ones ce 
periodic school medical examinations, evalu- 
ee ee ae ee 
physical fitness programs, recommenda- 
t1088 ........ psatamtsle cb consen 


role of school health wodlone in community 
health practice____-______- a 

sex education program, San Diego, Calif. 

teacher’s contributions to eye health_____ 

SCIENCE 

manuscripts, formation of committee to pre- 
WN Gor BIO E ocean etc 

natural, 
century__— 


review of progress in a quarter 
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147 
*309 
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146 
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148 


805 


45 


141 
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142 
143 
145 


SCREENING TESTS 
evaluation of, principles and procedures 


(summary, Public Health Monogr. No. 
ao aya eras ota inde Sesame aa email 
SEWAGE see Wastes 
SHIGELLOSIS 
epidemics, Virginia, 1957-58. a 
SNAILS 


Australorbis glabratus, control with acro- 
leith, PPRGEO TO 2. essa saciid 
SNAKES 
antivenin for bites of South American coral 
snake in neutralization of North Ameri- 
can coral snake venom____-_ sin eniseeiahnne i Det 
SOCIAL SCIENTISTS 
role in environmental health; 
IG i tint Seti ccteneiceeeceeans ec nian 
SOCIAL WORKERS 
in Jewish homes for the aged, 
and functions____- Sie ae 
SOCIOECONOMIC STATUS 
relationship to mortality, United States; re- 
view of literature_- 
STAPHYLOCOCCUS 
aureus, incidence in domestic animals 
aureus, isolation from ham in two food poi- 
soning outbreaks among picnickers_-_ 
infection in meat animals and meat workers 
STATISTICIANS 
in collaborative research, problems of_____ 
in State health departments; recruitment, 
CSI ORI TICK oa i ee 
role in city health departments__ 
STERILIZATION 
bactericidal effect of ultraviolet 
surgical instrument table____ 
STREPTOCOCCUS 
control program, objectives, Brookline, Mass. 
group A, identification by fluorescent anti- 
body technique under field conditions___- 
group A, routine use of fluorescent antibody 
tests for identifying____._.____. oat Bes orks, 
STROKE 
“Strike Back at Stroke,” PHS publication, 
evaluation by Kentucky State Health De- 
III is hi ee acess boatiben 
SURVEYS 
use of interview technique to identify pat- 
terns of obtaining medical care___- 2 
SWIMMING POOLS 
iodine-disinfected, 
Yigenhes: FAGCRTE Thnk cicccennewincee 
isolation of enteric viruses from, Albany, 
TE at VR adn. cn sa inca sng cg ScccechctgcsT aoc apace 
SYPHILIS 
early, treatment with erythromycin 
primary and secondary, reported cases, 
COREE FI isn asthenia 
rapid reagin test for, using unheated serum 
and new improved antigen suspension___ 
use of USR test for screening, evaluation__ 


conference 


number 


rays on 


significance of Alca- 
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*6§25 
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115 





PAs Labia 


SYPHILIS—Continued 
VDRL flocculation antigen in Kolmer com- 


plement fixation test_____- ee Se oe *832 
TAHITI 
outbreak of eosinophilic meningitis___- : 856 


TESTS see Laboratory Tests and Techniques 
TOBACCO SMOKING 
medical research and practice; PHS exhibit. 914 
TRAFFIC SAFETY see Accidents 
TRAINING 
career development program, Public Health 
Service dental officers.___.________._____- _ *1029 
graduate nursing students, general public 
health nursing experience in a venereal 
I I a SE *603 
in environmental health; recommendations 
of ad hoc committee of Association of 


Schools of Public Health_______.________ *155 
heart disease course for multidisciplines, 

University of Oklahoma Medical Center__ *361 
nursing home aides, number trained since 

SE SE EL ee 632 
principles of epidemiology for nurses, PHS- 103 
resident physicians, PHS hospitals___._._.__. *877 
sanitarians, inservice program for, Virginia 

State Health Department.___..._.__.____- *83 


TRAINING COURSES 
see also Announcements, Schools 
care of premature infants, 1961, New York 
Hospital-Cornell Medical Center_._______ 550 
“CDC Training Bulletin, July 1, 1961, to 
June 30, 1962”; publication announce- 


RN baicnesciciss tl Acincthediel ci celediedeh tite abasic ieeiscasinaainaietypeneao 724 
Communicable Disease Center, PHS, 1961- 

(EES Se RES Le EES Se etd ON 640 
dental education, University of North Caro- 

lina School of Public Health____~_ eee 
environmental health, 1961-62, PHS______. 549 


epidemiology, for nurses in communicable 
disease control, Communicable Disease 


RN TI inne mcs LOS 
hospital administration, Cornell University. .355 
medical care administration, University of 

Michigan School of Public Health___~__- 355 
statistics in the health sciences, University 

ai is wien 272 
water pollution control, Rutgers University. 355 

TRANSLATIONS 
foreign literature selections from Scientific 

Information Reports___-_- --..-. 243, 734, 1028 
from Russian; natural foci of infection of 

Ee ea 
Russian biological literature, announce- 

EE OE ee ee 17 

TRENDS 
“Health, Education, and Welfare Trends,” 
1961 edition, publication announcement_. 1122 


1140 


TRICHINOSIS 

natural foci of; translated from Russian 
TUBERCULOSIS 

casefinding programs, current aspects 


casetinding, use of tine test-___.________- 
decline in Alaska, 1949-51 to 1960_____ 
TYPHOID FEVER 
epidemic after wedding reception, Louisiana, 
1960 ae 


ULTRAVIOLET RAYS 
bactericidal effect on surgical instrument 
| eae 
URBAN DEVELOPMENT 
and environmental health, recommendations 
for coordinated health agency actions___ 
Federal responsibilities in metropolitan 
BP | tip tikene cit mbna ant ecdsietieah is niclateein 


U.S.S.R. see Translations 


VACCINATION 
see also Immunization 
establishment of tradition___._____________ 
influenza, recommendations ; 3 
poliomyelitis, oral vaccine program, Cincin- 


General’s Committee on Poliomyelitis 
BR ame eae ne en ee apa 
poliomyelitis, relation to epidemiologic 
patterns in Des Moines, lowa, and Kan- 
gas-Cttz,; Mo... ; = 
poliomyelitis, status in September 1960_ 
VACCINES 
influenza, relative merits of aqueous and 
adjuvant in two-dose schedule__________ 
poliovirus, community spread of orally 
administered attenuated strains, Minne- 
Eee ee eee 
VECTOR-BORNE DISEASES 
epidemiologic models in studies of; R. F. 
oe ee bi ait 
VENEREAL DISEASES 
see also name of disease 
clinie patients’ reactions to penicillin, com- 
parative data for 1954 and 1959________ 
educational materials, Communicable Dis- 
eR en 
incidence, and availability of educational 
resources; status report___- 
VENOMS 
North American coral snake, antivenin 
for bites of South American coral snake 
in neutralization of.._____- 
VIRUSES 
Coxsackie, group B, cause of infant deaths, 
Bt. Rewie, Be. nc ccc 
detection on nonporous surfaces by cotton 
swab: technique..............._. ORS 
enteric, isolation from wading pools, Albany, 
ee po is hic ences cade aE, eee 
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